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The problem with most real-time operating systems is 
simple, they're not an integrated solution. You end up dealing 
with a multitude of suppliers for languages, compilers, debug- 
gers and other important development tools. And when 
something does go wrong, it con be a frustrating experience 
hying to straighten out the mess. 

Why Not Try the 
Microware One-Stop 
Total Solution? 

Microware's OS-9 Real-Time 
Operating System is a total inte- 
grated software system, not just 
a kernel. V\fe offer an extensive 
set of development tools, lan- 
guages, I/O and Kernel options. 
And this total integrated solution 
is entirely designed, built and 
supported by the same expert 
Microware team. 
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A Total Integrated Solution for Your Next Project 

Languages: 
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Modularity Lets YOU Choose fust What You Need. 

The modular design of OS-9 allows our Operating System 
to adapt as your requirements change. OS-9 can support a 
complete spectrum of applications — from embedded ROM- 
based code in board-level products all the way up to large 
scale systems. 

Support is Part 
of the Package. 

Microware is proudly setting 
the industry's standard for cus- 
tomer support. \rbu'll find pro- 
fessional and comprehensive 
technical documentation and a 
Customer Hotline staffed by 
courteous and authoritative soft- 
ware engineers. 

So slop messing with sim- 
ple kernels and independent 
suppliers. Call Microware today 
and find out more about the 
"One-Stop Integrated Solution" 
with OS-9! 
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INTRODUCTION 

This chapter begins the presentation of a 
binary file editor and discusses byte-ordering 
considerations affecting it and similar programs. 

BYTE ORDERING 

One of the portability problems which must be 
addressed by the writer, maintainer, or porter of a 
program such as the one described below which 
deals with the internal representation of numbers 
and strings is the problem of byte-ordering. 

When dealing with 8-bit characters and 16-bit 
words, there are only two possible orderings of 
characters within the word. Thus, if a word logi- 
cally contains the character string "ab", the charac- 
ters will actually be ordered in memory as "a", 
then "b", or as "b", then "a". 

However, when dealing with 8-bit characters 
and 32-bit words, there are 4 factorial = twenty- 
four possible orderings of characters within the 
word, although not all are found in current ma- 
chine/compiler combinations. Thus, if a longword 
logically contains the character string "abed", the 
characters will actually be ordered in memory in 
one of the following forms: 

abed (680x, 680x0) 

abdc 

acbd 



aedb 
adbc 
adeb 
bacd 
bade 
bead 
beda 
bdac 
bdea 
cabd 
cadb 
cbad 
cbda 
cdab 
cdba 
dabc 
dacb 
dbac 
dbca 
dcab 
deba (8086, 8088, 80x86, VAX) 

Luckily, this difference is normally obscured 
by the particular version of the C compiler being 
used. Only when attempting to move data or 
programs from one machine or compiler to an- 
other, to convert from one data representation to 
another, or access the hardware directly will this 
difference usually become aParent. 

In the case of the program described below, 
this difference is important because the program is 
intended to be portable and because it must deal 
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with the individual characters in a word or long- 
word. Luckily, the ZAP program n»ed only be 
concerned with word ordering. 

THE ZAP PROGRAM 

Following is the description of a program named 
zap. 

Zap provides a binary file inspection and 
patching facility. Thus, it allows the in-place 
modification of existing files, with the restriction 
that characters may not be inserted or deleted. 

It was written by Johan Vromans at Mul- 
tihouse Research, Gouda, the Netherlands. He 
placed it into the public domain. 

Features of zap include the following: 

- looking at the file by byte, word or longword, 

- displaying contents in octal, hex, decimal and 
ascii, 

- searching for bytes/words/longwords, 

- verifying changes, 

- buffering update with optional checksum. 

Zap is portable, mainly because it does not use 
system-dependent constructs. It does not use shell 
escapes, tty status modifications, etc. 

The only system dependency important to zap is 
the details of byte ordering. 

It regards the file as a sequence of bytes, words 
(2 bytes) or longwords (4 bytes). Changes are 
buffered, and only aPlied to the file upon normal 
completion. Only real changes are considered a 
modification, e.g. a change of 1 to 1 is a no - 
operation, and a change of 1 to 2 and then again to 
1 discards the modification. 

Input may be redirected from a file for batch-mode 
patching. 

Zap regards locations in a file to be an offset to 
a base. After invokation, zap asks for the base 
value. When end-of-file is detected, the program 



terminates. After the base value has been entered, 
zap asks for the offset value. End-of-file makes it 
go back to the "Base" prompt. After the offset 
value is entered, zap displays the offset, base and 
contents of the current location, and waits for 
commands to execute. Typing end-of-file to the 
command prompt makes zap go back to the "Off- 
set" question. 

Zap operates in one of three modes: byte, word 
or longword. Words and longwords need not be 
aligned. The current mode is identified by a 'V for 
byte mode, "/" for word mode, and "I" for long- 
word mode. 

The contents of a location are displayed in one 
of four formats: octal, decimal, hexadecimal or 
ascii. See the commands how to change this 
format. In ascii format, some interpretation is 
made to show special control characters. 

An example of zap's output follows. 

Base 1 0100 

Offset ? 0200 
Base Offset Value New 

000100 000200\ 0130 / 

000100 000200/ 054117 

000100 000202/ 045200 

000100 000204/ 063004 "Z 

Offset 7 *Z 

Base 7 *Z 

Valid zap editing commands are described 
below. Each command is terminated by a new-line 
character. 

Changing mode: 

\ change to byte mode. 

/ change to word (2-byte) mode. 

I change to longword (4-byte) mode. 



Changing display format 



;a change display format to ascii. In ascii 
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format, the base and offset values are displayed in 
octal. 

;d change display format to decimal. 

;o change display format to octal. 

;x change display format to hexadecimal. 

Moving around 

(new-line) advances to the next location. 

A backs up to the previous location. 

>nnn moves offset to the specified location. If 
nnn is omited, the contents of the current location 
are used. The current location is saved in the 
location table. Up to 256 saved locations can be 
restored in a last-in first-out manner. 

< moves back to the most recently saved location. 

Modifying contents 

nnn - sets the contents of the current location 
to nnn. This can be an octal, decimal or a hexa- 
decimal number in the form nnn (decimal), Onnn 
(octal), Oxnnn (hex). The offset is advanced to the 
next location. 

nnn A - sets the contents of the current location 
to nnn as described above. The offset is backed up 
to the previous location. 

;axyz - changes display format to ascii, and 
stores the ascii character string xyz starting at the 
current location. The current offset is advanced to 
the location after the string. 

Miscellaneous commands 

;v - prints a list of pending modifications. 

;s - asks for a search value and boundaries, and 
then searches for the specfied value. The locations 
where it is found are printed, and also stored in the 
location table. The search aPlies to the file con- 



tents only. Pending modifications are ignored 
during the search. The argument to the search can 
be suPlied numerically (decimal, octal or hex), or 
in the format ;apqr which causes it to be inter- 
preted as an ascii search argument. The number of 
characters allowed depends on the current mode of 
operation: 1 for byte mode, 2 for word mode, and 
4 for longword mode. A search can be interrupted 
using the terminal interrupt signal. Note that the 
current mode controls the search. If zap is in byte 
mode, the search is for a byte, and so on. When 
searching for words or longwords, word bounda- 
ries are ignored. During the search, a "." is dis- 
played for each 1024 bytes processed. This can be 
suPressed with the -s command line option. 

A Y (caret-uPercase-Y or control/Y) - termi- 
nates the zap loop without asking for new offset/ 
base values. 

A Z (caiet-uPercase-Z) - signifies end-of-file. 

Program calling sequence 

zap I-options] file-name 

The following options may be given (in any order) 
before the file-name argument: 



-c calculates a 16-bit checksum involving all 
modifications. The order in which the modifica- 
tions are made is not important. Zap requests a 
checksum value to be entered upon completion, 
and requires this value to match the checksum. If 
they differ, no modifications aie made. 

-d calculates the checksum and prints its value 
upon completion. 

-r accesses the file for inspection only. This is the 
default. 

-s works silently. No prompts and remarks are 
displayed. This can be used for batch-like process- 
ing, if input has been re-directed from a file. 

-v suPlies informational messages. 
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-w accesses the file in a mode which allows modi- 
fication. 

DIAGNOSTICS 

no write access: a modification is made, and 
the -w option was not suPlied. This message is 
showed only once. 

no modifications made: the file has not been 
modified, either because the -w option was miss- 
ing, or the requested checksum did not match. This 
situation is considered an error. 

no modifications requested: the file was ac- 
cessed using the -w option, but no changes were 
pending. This is an informational message. 

input error: an invalid input format was suPlied to 
a numeric prompt. The question is repeated. 

start > end: the end value for a search exceeded 



the starting position. The search is not executed. 

EOF > end, truncated: the end value for a 
search exceeded the end-of-f ile. The end-of-file 
value is used. 

you may recompile with "-DSWAB=X": zap 
determined that your system swaps bytes (SWAB 
= 1) or not (SWAB = 0). You may use this in a 
subsequent compilation. 

please recompile with "-DSWAB=X": zap 
determined that your system swaps bytes (SWAB 
= 1) or not (SWAB = 0), but the oPosite was 
specified during compilation. You will have to 
recompile with the correct value. 



EXAMPLE C PROGRAM 

Following is this month's example C program; 
it is the first part of zap, as discussed earlier. The 
remainder is presented in the next chapter. 



zap.c - program to inspect/patch binary filea 

Written by Johan Vromans at Multihouae Research, 

Gouda, the Netherlands. 

Copyright 1967 Johan Vrorans. 

Distribution free aa long aa you give 

credit to the original author. 

Military uae and explicit resale prohibited. 

Usage of this program is at your own risk. 



♦include <stdio.h> 
•include <ctype.h> 
♦include <signal.h> 



♦ ifndef TRUE 

♦ define TRUE 

♦ define FALSE 
♦endif 



/* define SWAB-1 for byte swaPing machines */ 
/* such as intel, vax and pdp-11; */ 

/* define SW&B-O for non-swaPing machines */ 
/* such as most motorola; */ 

/* if unknown, don't define it - zap will find out */ 

♦ifndef SWAB 
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• ifdef vax 

• define SWAB 1 

• endif 

• ifdef pdpll 

• define SWAB 1 
f endif 

• ifdef mc68000 

• define SWAB ( 

• endif 

• ifdef M_I86 

• define SWAB 1 

• endif 

• endif 

fifndef SWAB 

int swab - FALSE; 

•else 

I define swab SWAB 

tendif 



/* DEC VAX family */ 



/* DEC PDP-11 family */ 



/* Motorola 680x0 family */ 



/* Intel 86 family */ 



/* use dynamic method */ 

/* leave it to the compiler */ 



/* About swaPing - 

* 

* Representation of data 







swaPing 


non- swaPing 


type 


numeric 


character 


character 


byte 


0x61 


'a' 


'a' 


word 


0x6162 


v ba' 


•ab' 


longword 


0x61626364 


•dcba' 


'abed' 



fdefine V_fprintf 
•define V_printf 
idefine V_sprintf 
fdefine ASCII 3 
•define BYTE 1 
•define DECIMAL 1 
•define HEX 2 
• define IMORD 4 
•define OCTAL 
•define WORD 2 
•define BYTEVAL (x) 
•define BUF_INC S12 
•define PREV_MAX 256 
•define put_byte 



(void) fprintf 
(void) printf 
(void) sprintf 



<(x) & Oxff) 

/* size of previous goto table 
enter 



•define getbyte (addr) BYTEVAL ( (cur) ? get_value (addr) : gv_file (addr) ) 



char *calloc () ; 




char »realloc () 




char *strcpy () ; 




long lseek () ; 




•ifdef lint 




void clearerr ( ) 




• endif 




void exit ( ) ; 




char *my name 


- "zap"; 


char *usage 


- "usage: 


int f batch; 




int £ check; 




int f silent; 




int f sum; 




int f verbose; 




int f write; 





/* identification */ 
zap [-cdrsvw) file"; 
/* running batch mode */ 
/* request checksum */ 
/* silent */ 
/* print checksum */ 
/* give more info */ 
/* read-write •/ 
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main (argc, arqv) 
int aigc; 
char *argv( 1 ; 
( 

char *arg_ptr; 

char c; 

int file cnt; 



/* argument pointer */ 

/* current option character */ 

/* number of files processed */ 



swabcheck (); /* verify or establish swap mode */ 

/* ignore first argument (program name) */ 

argc-; 

argv**; 

f_batch - lisatty (0) ; 

file_cnt - 0; /* haven't seen one yet */ 

while (argc- > 0) /* through arguments */ 

( 

/* fetch a pointer to the 

current argument, and increase axgv */ 

arg jjtr - *argv; 

argv++; 

if (*arg_ptr — *-') /* must be an option */ 



( 



/* request checksum */ 



/* print checksum */ 



/* read-only */ 



while (c - *++arg_ptr) /* get option character */ 
switch (c) 
1 

case *C : 
case 'c' : 

£ check - TRUE; 

break; 
case 'D' : 
case 'd' : 

f_sum - TRUE; 

break; 
case 'R' : 
case 'r' : 

f_write - FALSE; 

break ; 
case 'S' 
case *s' 

f_silent - TRUE; /* a little more quiet */ 

break; 
case *V 
case 'v' 

V_printf (*zap version 1.9\n"); 

f_verbose - TRUE; /* a little less quiet */ 

break; 
case 'W 
case 'w' 

f_write - TRUE; /* allow write access */ 

break; 
default : 

error (usage) ; 

break; 
) 
/* this ends the option processing */ 



else 

( 



/* it must be a file specification */ 
file_cnt++; /* now we've seen one */ 
zap (arg_ptr) ; 
/* this ends the file processing */ 
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) 

I* thia ends the argument processing */ 

\ 

/* if there were no filespecs, give error */ 

if (!file_cnt) 

error (usage) ; 

/« that's it */ 
tifdef vaxc 

return (1) ; 
(else 

return (0) ; 
lendif 
) 

/* current type values, note - value is also size of type */ 

int cur_typo; 

char dp~type [) - " \\l )"; 

I* current display node */ 

int cur_printnode; 

char «defffrct(] - 

I 

w 0*051o", w %61d", w x%051x", "0%051o" 
); 

char *deffnct(] - 
( 

"0%lo-, "%ld w , -x%lx", "0*lo" 
); 

/* current file */ 
FILE *zf; 

/* get (decimal, hex or octal) value from input line */ 

/* a zero return value means : ok */ 

int decod (buf, lp) 

char *bof; 

long *lp; 

( 

char *cp; 

int doaac; 

int dohex; 

int dooct; 

int i ; 

long nun; 

dooct - dohex - doaac - FALSE; 

num - 0; 

cp - buf ; 

if <»cp — •;') /* select node */ 

( 

cp++; 

if («cp — 'x' || *cp — 'X') 

dohex - TRUE; 
else 
if (*cp — 'o' II «cp — >0') 

dooct - TRUE; 
else 
if <*cp — 'a' II «cp — >A') 

doaac - TRDE; 
else 
if (*cp !- 'd' «« *cp r- »D'> 

V_printf ("input error\n") ; 
cpf+; 

elae 
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( 

while (*cp — >0') 
1 

dooct - TRUE; 
cp++; 
) 

if (*cp — 'x' || *cp — 'X') 
< 

dohex - TRUE; 
cpM-; 
} 
) 

if (dohex) 
( 

while (isxdigit (*cp)) 
) 

num - nun * 16 + (iadigit (*cp) ? 

*cp - *0' : {*cp I 0x20) - *«' + 10); 
cp++; 
) 
) 

elae 

if (dooct) 
( 

while (isdigit (*cp) && *cp < '8') 
( 

num - num * 8 + *cp - ^0* ; 
cp++; 
} 
1 

else 

if (doasc) 
( 

for (i - 0; i < cur_type && *cp; i++) 

< 

if (swab) 

num +- ((long) (*cp++)) « (i « 3); 
elae 

num - (num « 8) + *cp++; 
I 
) 
else 

( 

while (isdigit (*cp) ) 

( 

num - num * 10 + *cp - «0' ; 
cp++; 

) 
) 

*lp » num; 
if (!*cp) 

return (0) ; 
return ( (*cp — ***) ? -1 ; l) ; 



I 



/* retrieve byte from file */ 
unsigned int gv_file (addr) 
long addr; 
{ 

long 1; 

if (fseek (zf, addr, 0)) 

remark ("cannot position to %ld", addr) 
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(void) clearerr (zf ) ; 
1 - fgetc (zf ) ; 
if (1 — EOF) 

remark (farror(zf) ? 
ratum (BYTEVM. (1) ) ; 



v eannot read at %ld" 



"road beyond eof, addr) , 



) 



/* valua table */ 

/* laat referenced entry in table */ 

/* next free entry in table */ 

/* work pointer into table */ 



int tbl_max - BUF_INC; 
atruct ntry 

{ 

long addr; 

char val; 

char old; 
); 

struct ntry *tbl; 
atruct ntry *tbl_cur; 
struct ntry *tbl_free; 
atruct ntry *tbl_ptr; 

int locate (adr) 

long adr; 

( 

/* lookup address in table, return tbl_cur at correct entry 

* or next higher */ 

if (tbl_cur >- tbl 4& tbl_cur < tbl_free is tbl_cur->addr — • adr) 

return (TRUE); /* just looked up */ 
for (tbl_cur - tbl; tbl cur !- tbl_fre«; tbl cur++) 
{ 

if (tbl_cur->addr > adr) 

break; 
if (tbl_cur->addr — adr) 
return (TRUE) ; 

} 

return (FALSE) ; 

I 

enter (addr, val) 
long addr; 
int val; 
I 

char old; 

/* lookup addreaa */ 
if (locate (addr) ) 
( 

/* atore value, if different from file value */ 

if (val !- tbl_cur->old) 

{ 

tbl_cur->val - val; 
return ; 
} 

/* else delete entry from table */ 
for (tbl_ptr - tbl_cur; tbl_ptr < tbl_free 

tbljtr(O) - tbl_ptr[l); 
tbl_fre«-; 
return; 



1; tbl_ptr++) 



/* if not found, tbl_cur points at next higher addreaa entry */ 

/* inaert new entry at aPropriate position */ 

old - gv_f ile (addr) ; 

if (val — old) /* no-op if new — old */ 

return ; 
/* check for space in table, otherwise extend it */ 



12 



December "88 



66 Mcro Journal 



if (tbl_free — 4tbl[tbl_max)) 
( 

tbl_max +- BDF_INC; 

if (! (tbl - (atruct ntry *) 

realloc ((char *) tbl, (unsigned) tbljnax * sizaof (*tbl) ) ) ) 
error ("table overflow") ; 

) 

for (tbl_ptr - tbl_free - 1; tbl_ptr >- tbl_cur; tblptr-) 

tbl_ptr[l] - tbl_ptr[0]; 
tbl_cur->addr - addr; 
tbl_cur->val - val; 
tbl_cur->old - old; 
tbl fr«*++; 



) 



/* retrieve value from table */ 
int get_value (addr) 
long addr; 

( 

int val; 

if (locate (addr) ) 

val - tbl_cur->val; 
elae 

val - gv_f ile (addr) ; 
return (val) ; 
) 

/* put byte into table */ 
/* put value into table */ 
put_value (addr, val) 
long addr; 
long val; 

{ 

int i; 

for (i - 0; i < cur_type; i++) 

regiater long tantp - addr + ((swab) ? i : (cur_type-i-l) ) ; 
putjbyte (tenp, (int) aYTEVAL (val) ) ; 
val »- 8; 

} 

) 

ptv_file (addr, val) 
long addr; 
char val; 
{ 

char c; 

c - val; 

if (faeek (zf, addr, 0)) 

remark ("cannot position to %ld", addr) ; 
(void) clearerr (zf ) ; 
(void) fputc (c, zf ) ; 
if (ferror(zf) II feof(zf)) 

remark ("cannot write at %ld", addr) ; 
1 

char buf [132|; 

char *pr_val () ; 

long preva tPBEV_»TOC] ; /* previous goto table */ 

int prevent; /* next free index in previoua table */ 
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push_loc (loc) 
long loc; 
( 

int i ; 

if (prevent ~ PREV_MRX) 

( 

for (i - 0; i < prevent; i++> 

prevs[il - prevsli+1]; 
prevent—; 

\ 

prevs{ prevent +■+] - loc; 

\ 



long pop_loc () 



{ 



I 



if (prevent > 0) 

return (prevs [-prevent] ) , 
return (0) ; 



long last_value; 
lonq sstart; 
long ennd; 
long interrupted; 
int diddots ; 



/* last printed value 
/* search starting value 
/* search ending value 
/* search was terminated 
/* dots were displayed 



int qui t_se arch () 

( 

interrupted - sat art; 

sstart - ennd; 
) 

foundit (addr) 
long addr; 

( 

if (diddots) 

V_printf ("\n") ; 
V_printf ("Found at *) ; 

V_printf (defffmt tcur_printmode] , addr), 
Vprintf ("\n") ; 
diddots - FALSE; 
puah_loc (addr) ; 
1 

EOF 



FOR THOSE WH( 
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SOLUTIONS TO TEST TWELVE 

1. There are so many possible variations in these problems that I won't attempt to draw the circuits. 
Instead I'll give some of the more obvious alternatives in symmetric notation, omitting any forms which 
do not lend themselves readily to a quickly-drawn circuit All networks may be drawn directly, using 
only basic principles, in addition to the possibilities listed below. That's not to say that you won't have 
discovered some neat solutions of your own among the great variety possible! 

(a) S o .2,5 ABCDE May be drawn for level-0 and level-2, then slanted up 

to level-3 and shift«d-down to level- 1 (for 4 relays), 
which will give an output at level-2 for five relays. 
S 0,3,5 A'B'C'D'E' May be drawn for level-0 and level-3, and shifted- 
down to level-2, which will give an output at level-3 
for 5 relays. 

(b) S | ,4,5,6 ABCDEFGH If drawn directly, remove a wedge of redundant 

contacts spanning outputs 3-6. 
S 2,3,4,5 A'B'C'D'E'F'G'H' Draw directly and eliminate a wedge. 

(c) S * ,4 ABCDEF Draw to level- 1 , and slant up to level-2 to enable a 

shift-down to be made to level-0. 
S f.5 A'B'C'D'E'F' Draw to level-2 and shift-down to level-0. 

(d) S 1 ,4 ABCDEFG Draw directly. 

S 3,6A'B'C'D'E'F'G' Draw to level-3 and shift-down to level- 1. 

(e) S'l.lO ABCDEFGHIJKL Draw to level-3, then slant up to level-6 to 

enable a shift-down to level-0. 
S i ,9 A'B'C'D'E'F'G'HTJ'K'L' Draw to level-2, then slant up to 
Ievel-6 to enable a shift-down to level-0. 

(f) S t .2.4,5 ABCDEF Draw directly and eliminate a wedge between levels 

1 and 2, and between 4 and 5. OR draw for levels 1 
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and 2 (eliminating a wedge), shift-down to level-0 for 
3 relays, and then, of course, back up to levels 1 and 
2 for the fourth and fifth relays. 
S ? ,2,4,5 A'B'C'D'E'F' Note that the subscripts are the same as for the 
previous version, so the network will be exactly the 
same, except that the meaning of the contacts will be 
reversed. 

Mile 16 - heading for Mile 17. 

SYMMETRIC FUNCTIONS (continued) 

All in all, not too bad an assignment, don't you agree? We've certainly had tougher ones to tackle along 
our journey! So let's get on with the 

DETECTION AND IDENTIFICATION OF SYMMETRIC FUNCTIONS 

Up to now we've been concentrating on m-out-of-n symmetric functions in which all the variables of 
symmetry have been of one type. That is, they've been either all complemented or all uncomplemented. 
Moreover, the specifications have been handed to us very neatly by calling for a particular m-out-of-n 
function. Things don't always work out so neatly in actual practice, however, and more often than not 
we'll arrive at some expression, such as the following. Usually this occurs after decoding a set of 
minterms, and we're left with the problem of deciding whether to draw a network dir»ctly from the 
Boolean expression, or perhaps to figure out if the expression is symmetric or not. Let's look at the 
expression I have in mind right now. Here it is 

ab'c + a'bc + a'b'c' 

Is this symmetric, or is it not? The last term calls for an output if NO relays are operated, but unfortu- 
nately, not by any stretch of the imagination can the other two terms be said to be calling for ANY 2- 
out-of-3. "ac" - yes, and "be" - yes, but NOT for "ab", so our inclination would be to say "Not symmet- 
ric". 

In actual fact the function IS symmetric, in A, B and C, since interchanging ANY two of THESE 
variables of symmetry would leave the function unchanged. We must be careful when interchanging, 
say, a and c' to replace a with c', c' with a, and also the complements a' with c, and c with a'. Let's do 
this and get 

c'b'a' + cba' + cb'a re-arranging alphabetically to a'b'c' + a'bc + ab'c 

which is EXACTLY the same as the original. Similarly with any other pair-swap! As a matter of 
interest, the function is S i ABC (note that C is complemented), which is a somewhat surprising result!! 

What does S ABC convey to us? The interpretation is precisely the same as before, namely that if 
EXACILY ope of the three conditions set out for the variables of symmetry occurs, and the other two 
do not occur, there'll be an output. Let's check this against the expression! Suppose only the A-condi- 
tion occuired, and B and C did NOT occur (that is B' and C did), we find that we're covered by the 
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term ab'c. Similarly, if only the B-condition were TRUE and therefore the A and C were FALSE (ie, 
A' and C are TRUE), we're covered by a'bc. Finally, if only the C'-condition were TRUE and therefore 
A and B were false (ie. A' and B' are TRUE), we're covered by a'b'c'. 

To clinch the matter, let's interpret S , ABC in the same manner (no complements this time). We have 
no trouble at all in deciding that if A is TRUE and both B and C FALSE, we get the term ab'c' (ie, the 
remaining variables of symmetry become complemented), or if B is TRUE and both A and C FALSE we 
get the term a'bc', and finally, if C is TRUE and both A and B FALSE we get a'b'c. The whole expres- 
sion is therefore ab'c' + a'bc' + a'b'c for a l-out-of-3 symmetric function in A, B and C. Got it now? 
I'd recommend you re-read the last two paragraphs VERY carefully to be reasonably certain you've got 
the general idea! 

You'll appreciate by this time that not only is it extremely difficult to decide whether an expression is 
symmetric, but even assuming we've found this to be true by swapping ANY two variables of symmetry 
(in all possible combinations, of couise) there still remains the final problem of what the subscript, or 
maybe subscripts, should be in the symmetric notation. Without this information we cannot even begin 
to design our network! 

Obviously a systematic method of approach is needed, one which will not only tell us that a particular 
expression IS symmetric, but will also identify for us the actual symmetric function. Fortunately for us, 
such a method does exist! It's a very strange method, not at all difficult if you follow each step me- 
thodically, but it's well worth taking time to ponder how anyone could have developed such a system in 
the first place. I only wish I could claim to be that person, but alas! the facts are otherwise, and I would 
once more refer you to Mitchell P. Marcus' book "Switching Circuits for Engineers". 

Anyway, to get back on course again, the procedure to be followed is shown as a flow-chart in Diagram 
83, with a summary of the instructions to be carried out in each block of the chart. A detailed explana- 
tion of each instruction is given a little further on, with mini-examples for clarification. After this 
detailed explanation of all steps, a full example will be worked out to demonstrate the system, and then 
the inevitable TEST to exercise your own grasp of it ali. 

You start in BLOCK- 1, and cany on step-by-step until you end up either with an "S", indicating sym- 
metry, or an "N", indicating non-symmetry. 

DETAILED EXPLANATION OF FLOW-CHART 

WRITE TABLE OF COMBINATIONS 

The expression being tested for symmetry is written as a table of combinations, with each variable 
appearing in its UNcomplemented form at the head of a column. The simplest method is to begin with 
the actual mintenn-numbers, INCLUDING any phis you used in your decoding (or K-map reading), as 
you've obviously decided to read them as Is. These minterm numbers are translated into binary, as the 
example of Diagram 84 shows for minterms 6, 7, S and 3 (in that order) under the headings A, B and C. 

ABC 



1 


1 





z 


1 


1 


1 


3 


1 


o 


1 


2 





1 


1 


2 



Diagram 84 
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OBTAIN THE ROW SUMS 

This involves nothing more than counting the number of Is occurring in each row. and writing the 
appropriate figure to the right of its row. This, too, is shown in Diagram 84. 

CHECK FOR SUFFICIENT OCCURRENCE 
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TABLE OF SUFFICIENT OCCURRENCE- 
DIAGRAM 85 

All row-sums are checked against the table of Diagram 85 for "sufficient occurrence". Not as frighten- 
ing as it sounds! If ALL row-sums occur the required number of times, the function is symmetric and 
the tow-sums represent the subscripts, the variables of symmetry being as shown at the head of the 
columns. 

In the example of Diagram 84, row-sum 2 occurs three times and row-sum 3 only once. In column 3 of 
Diagram 85 (3 variables) we find that this is exactly the required occurrence for these row-sums, so the 
function is symmetric for 2,3-out-of-3, being written as S \ ,3 ABC. 

If any row-sum did not occur the required number of times, it wouldn't necessarily mean that the func- 
tion is NOT symmetric, only that we've a little more work ahead of us before its final identification. As 
the flow-chart shows, we'd now head into BLOCK-2. 

A DISCUSSION OF DIAGRAM 85 BEFORE PROCEEDING 

The table of Diagram 85 is based on what's known as Pascal's Triangle. You can very easily extend the 
range to cover as many variables as you wish, by just noting that anywhere in the table that two numbers 
occur one above the other (except Column- 10) their sum appears immediately to the tight of the lower 
number. This should enable you to add the column for 1 1 variables in no time at all! Just put a "1" in 
row 0, followed by 1 1 immediately below (the sum of 1 and 10 in Column- 10), then 55, and so on right 
down to row 10. which will have 1 1. and finally row 1 1, with another "I". Similarly for 12. 13 .... 
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OBTAIN THE COLUMN SUMS 

Count the number of Is in each column, and record the figure immediately below. This has been done 
in Diagram 86 because at least one row-sum (actually both of them) has insufficient occurrence. If more 
than two DIFFERENT sums occur the function is NOT symmetric. Note that we're not interested at this 
stage in how many times each column-sum occurs (eg "2" occurs twice), but in how many DIFFERENT 
column-sums there are. As we have THREE different sums (1,2 and 3), the function depicted in Dia- 
gram 86 is NOT symmetric. 

If there were exactly two different column-sums we'd proceed to BLOCK-3a, or to BLOCK-3b if they 
were all identical. 



A b c r> 




11 

1 i ( 

1 1 1 


2 
3 
3 


12 12 

Diagram 86 





COMPARE TOTAL OF TWO SUMS WITH NUMBER OF ROWS IN TABLE 

This is an instruction to add the two different column-sums together. For example, if we had six col- 
umns, four of which had the column-sum 3, and two the column-sum 5, there are ONLY TWO DIFFER- 
ENT sums, namely 3 and 5, which, when added together, would equal 8, which is then compared with 
the number of rows in the table. Obviously, there are only two possible outcomes - either they're equal 
or they're NOT equal. In the first case, we'd be directed to BLOCK-4b, and in the other we'd know that 
the function is NOT symmetric. 

Let's dispose of BLOCK-3b, however, before moving down to the fourth level of the flow-chart. 

COMPARE WITH ONE-HALF THE NUMBER OF ROWS IN THE TABLE 

Where ALL the column-sums are identical, we compare this figure with one-half of the number of rows 
in the table. If these two figures are not equal, the function is NOT symmetric. If they're UNequal, we 
get directed to BLOCK-4a, which we'll examine next. 

SELECT ANY ROW-SUM OF INSUFFICIENT OCCURRENCE, EXCEPT r = n / 2 

We've got this far, don't forget, because at least one row-sum didn't have sufficient occurrence. Now 
we can choose any such insufficient row-sum, UNLESS IT HAPPENS TO EQUAL n/2. That is, any 
insufficient row-sum NOT equal to one-half of the number of VARIABLES in the table. Then we make 
a separate little table consisting of only those rows which have our chosen row-sum. Naturally, it makes 
our work a little easier if we choose an "insufficient" sum contained in the least number of rows! This 
new table is called a "partial-table". 
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OBTAIN THE PARTIAL COLUMN-SUMS 

Record the number of 1 s occurring in each column of the partial-table. As we see from BLOCK-4a, if 
more than two DIFFERENT sums are obtained the function is NOT symmetric. If exactly two DIFFER- 
ENT sums are obtained, we proceed to BLOCK-4b. 

Now all that remains is that all sums are identical, or that no choice was possible (see previous section) 
because the only row-sum of insufficient occurrence also happened to be equal to one-half the number 
of variables. In these two cases, if the number of variables is ODD, the function is NOT symmetric, 
otherwise we proceed to BLOCK- 5. 
But first let's dispose of BLOCK-4b. 

DOUBLY-COMPLEMENT SELECTED COLUMNS 

We're in this Box because we have two DIFFERENT column-sums, arriving either fiom BLOCK-3a or 
4a, and we now have to select ONE of these sums. Just as in an earlier description, our work will be 
easier if we choose the column-sum which occurs the least number of times! Then we'll doubly-com- 
plement IN OUR ORIGINAL TABLE all variables (note, ALL variables) having our chosen sum. To 
doubly-complement means to negate (complement) the variable at the head of the column, and then 
complement all Is and Os in the column beneath. This, of course, does not change the meaning of the 
column, as A =1 is exactly the same as saying A' = 0. Asa point of interest, if the columns in our 
amended table are totalled anew, ALL column-sums should now be identical. 

BLOCKS 5 AND 6 

The only point that needs emphasising here is 

DOUBLY COMPLEMENT ANY ONE COLUMN 

This means PRECISELY what it says. We are free to select any SINGLE column in our original table 
and doubly-complement it. 

After that, the instructions are, I think, quite straightforward, and should present no difficulty in interpre- 
tation. 

A FULLY WORKED OUT EXAMPLE 

In the table of Diagram 87a, it's apparent that we're starting with the mintenn-numbers 0, 2, 3, 4, S and 
7, which we've written in binary under the UNcomplemented heading A, B and C. Then we obtained 
the row-sums. 



A 


ft 


c 














1 








1 


1 


i 








i 





1 


i 


1 


1 



o 
I 

2 
I 

2 
3« 



A 


B 


c 





1 


1 


1 





1 



CM 



A 


ft 


c 








1 





i 


1 





1 





1 





1 


1 

& 1 




1 







-iAiefcr 

60 




3 3 5 



5 3 3 



Diagram 87 



68 Mcro Journal 



Decani bar '88 



21 



Checking these row-sums for three variables against the table of Diagram 85, we find that the sums 
and 3 have sufficient occurrence, while both row-sums 1 and 2 are insufficient. They SHOULD occur 
three times, but only occur twice. 

We therefore proceed to BLOCK-2, where we're instructed to obtain the column-sums. They're all 
identical, namely 3, so we move on to BLOCK-3b, which now instructs us to compare this column-sum 
3 with half the number of ROWS in our table. We have 6 rows, half of which is 3, agreeing with our 
column-sum. This means we must move on to BLOCK-4a. 

As n/2 ("n" being the number of VARIABLES) equals 1.5, we're free to select either 1 or 2 as our 
insufficient row-sum. Be careful not to choose or 3, as these HAVE sufficient occurrence. Let's 
choose 2, for no special reason, and make a partial-table of those rows with row-sum 2, as shown in 87b. 
Now we must count and record the partial column-sums, and as there are two DIFFERENT sums, we 
proceed to BLOCK-4b. 

Here we're advised, though it's not mandatory, to choose the column-sum of lesser occurrence (in our 
case it'll be the "2" in column-C), and to doubly-complement this column in our ORIGINAL TABLE. 
If, say, there'd been two column-sums of 2 and three of 1, we'd have had to doubly-complement the 
TWO columns corresponding to the lesser-occurring column-sum 2. Back to the business in hand, we 
change the header-C into C and invert all Is and Os in this column, as in 87c. Out of interest, we verify 
that all column-sums in our amended table are indeed identical. This is a good check to ensure that we 
haven't made a mistake somewhere along the way! 

New row-sums are now obtained and checked against Diagram 85, where we find that our row-sums 1 
and 2 do in fact have sufficient occurrence. This tells us that our function IS symmetric, the row-sums 
corresponding to our subscripts. 

So we can write our symmetric function as S 2,2 ABC (don't forget that variable-of-symmetry-C is 
complemented!), and in a few more seconds we've whomped out a compact little network, and the work 
is done! 

The network is shown in 87d, with a wedge removed in column-C*. When we come to draw a proper 
diagram for this network, with actual relay-contacts shown, let's NOT overlook the fact that the inter- 
pretation of diagonals and horizontals in column-C has to be reversed from that of our more normal 
uncomplemented columns! 

Naturally, it wasn't compulsory for me to choose variable-C for double- complementation. I COULD 
have chosen A and B (column-sum = 1), and doubly- complemented TWO columns instead, arriving at 
the symmetric function S i ,2 A'B'C. Try it and see!! Our earlier training informs us that this is an 
equivalent function. Just looks different, that's all! 

Whew! Took me lots longer to describe than it actually takes to carry out. So now it's your turn at the 
wheel! How about trying 
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TEST THIRTEEN 

Detect and identify symmetry in the following functions. You may draw the resultant networks if you 
wish. "F' stands for "function". 

1. Four variables. 
(a)F= 1,2.7,8,13, 14 
(b) F = 0, 5, 6, 9, 10, 15 

2. Five variables. F = 2, 4,7, 14. 16, 19, 21, 26, 28, 31 

3. Six variables. F = 6, 9, 1 8, 20, 23, 30, 33, 40, 43, 45, 54, 57 



And that's really the end of symmetric functions, which are a sub-class of a larger set of functions, with 
even more astounding possibilities for developing the most outlandish networks you've seen in many a 
long year! Would you like to meet the "daddy" of symmetric functions? OK! OK! Just be patient! 
Next time around I'll introduce you to [TERATIVE FUNCTIONS. 

... End of Mile 16. Camping at marker "Mile 17". 
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Mac-Watch 



By James E. Law 
1606 Rock Bluff Rd. 
HtXBon. TN 37343 



A Review of 

Under s tanding 
PageMaker 

A New Software Package for Learning 
PageMaker From Techware, Inc 

There are a lot of companies out there (In- 
cluding my own) which are totally committed 
to 'Big Blue* and are strongly anti-Apple. Over 
the last 12 to 18 months, however, the tides 
have begun to turn and the Macintosh Is being 
accepted as a viable business tool. One of the 
primary reasons for this change Is Ihe realiza- 
tion that the lower training costs associated 
with Macintosh use results In lower overall 
ADP costs. To a j^eat extent. Macintosh 
applications can be learned by the average 
employee on his own. 

As Macintosh applications get more com- 
plex, however, there is Increased need for 
formal training. Even If an employee could 
eventually "figure out" PageMaker, Excel or 
Adobe Illustrator, his or her company may not 
be able to wait that long. A number of 
software development companies have seen 
this need and are marketing software-based 
training on Macintosh applications. Tills 
training allows users to learn an application 
at their own Macintosh and at their own 
speed. One such offering Is Understanding 
PageMaker by Techware. Inc. 



Understanding PageMaker is distributed 
on four 800K disks labeled Novice. Novice 
(continued). Advanced, and Reference. A 
desk accessory called HyperFormance Is In- 
cluded to access the various different training 
modules. 

Understanding PageMaker is a substitute 
for the PageMaker manual. Don't expect any 
Hypercard-style Interaction, sound, or ani- 
mation. What you get Is a 4" by 5" non- 
expandable window In which Instructions are 
presented. For the most part, this window Is 
easy to read, although some smaller size fonts 
are used. Frequent use is made of well 
designed graphics. 

Ihe size of this window bothered me at 
first, but later I saw it as an advantage. It 
contains Just the amount of Information 
needed to convey a single thought. Presenta- 
tion of any more Information at the same time 
would be confusing. 

Ihe Novice Section includes exercises 
which are Implemented by toggling back and 
forth between the PageMaker window and 
theUnder-standng PageMaker window. A se- 
ries of Understanding PageMaker windows 
explains a function then gives you an exercise 
to try out what you have learned. Sample text 
and graphics are provided for placing In a 
PageMaker document. Ihe exercises are well 
structured and do a good job of leading the 
user through creation of his first documents. 
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The Reference disk contains an on-screen 
"help" file. It enables you to quickly get Infor- 
mation about any PageMaker function. 
Oddly enough, the windows in this section of 
the material do not have a button which 
allows you to go back to the last window. If 
you Inadvertantly bypass a window that you 
want to see. you have to start over and 
progress to the desired window from the first 
window In the series. 

Understanding PageMaker describes It- 
self as "hypermedia" and allows a measure of 
non-sequential exploration. You route your 
way forwards and backwards and branch off 
to topics of Interest through clicking a variety 
of buttons. It Is not always clear which icons 
are merely Illustrations and which are active 
buttons. The hypermedia approach helps to 
focus the training on your specific needs. For 
example, you click buttons to describe the 
configuration of your system (e.g.. hard drive 
or floppy drive) and some instructions are 
customized accordingly. Similarly, specific 
Instructions are customized based on 
whether you have PageMaker 1.2 or 2.0. 

I progressed rapidly through several of the 
disks In a little over an hour each. The novice 
should plan to spend 2 to 3 hours per disk, 
however, to gain as much as possible from the 
instruction and exercises. 

I use PageMaker often and consider 
myself to be relatively knowedgeable of its 
features. I learned this application by work- 
ing with it until I ran into a problem then 
referring to the manual for a solution. The 
problem with this approach Is that you may 
never learn about features that are not obvi- 
ous from the menus. 



IN WINDOW causes the entire pasteboard to 
be displayed? Did you know that when you 
SAVE a PageMaker document that the old 
version as well as the revision to your docu- 
ment is saved? (The way around this Is to 
SAVE AS rather than SAVE the final version. 
I tried this on two PageMaker documents and 
the size of each of them was reduced by 41%!) 
I did not know these items till I reviewed this 
software. This points out to me the importance 
of a structured approach to learning software, 
even for those who think that they have some 
knowledge of the program. 

This package can serve as a useful tool for 
learning PageMaker. You will still need an 
"expert" to call on when you get stuck but. for 
the most part. Understanding PageMaker may 
be the only teacher you need. 

Techware. Inc. must be out of touch with 
the main stream of Macintosh software devel- 
opment in that Understanding PageMaker Is 
copy protected. You are able to copy it onto 
your hard drive but the original disk will be 
demanded each time you start up. Many users 
will find this to be a major hindrance to their 
use of this software. 

In conclusion. Understanding PageMaker 
is a simple but effective substitute for the 
PageMaker manual. It provides a thorough, 
clear, and structured approach to learning 
this software. The overall value of this package 
is seriously diminished, however, by its anti- 
quated copy protection scheme. 

EOF 



This was made clear to me as I went 
through these lessons. Did you know that 
pressing the OPTION key while selecting FIT 
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A Tutorial Series 



By: R. D. Lurie 
9 Linda Street 
Leominister, MA 01453 



That appears to be the 
story of my life with 
FORTH, and 1 love It! I 
don't know how many 
of you have noticed it. 
but my programming 
habits have changed a 
lot in the last couple of 
years that I have been 
writing this column. 
For one thing, It has 
forced me to think 
about why I do certain 
things the way I do 
them and to look for 
better ways. 

It has been said that 
the best way to learn 
something Is to tiy to 
teach it to someone 
else. I think that this 
column has had that 
effect on me: gradually 
but surely. I have been 
learning more about 
FORTH and how it 
works. I still have a lot 
to learn, but I now 
think that I can be 
safely considered as an 
intermediate level 
FORTH programmer. 

For that, I would like to 
thank all of you; as well 
as the patient people at 
68' MlcraJoumal for all 
of you help. Particu- 
larly, I would like to 



LIVE AND LEARN 



thank Wilson Fedeilcl 
for his great software! 

No. this is not a goo- 
dbye, I Just wanted to 
say "thank you" to the 
people who have been 
so nice to me! 

KEYBOARD NUMBER 
INPUT 

Back In the January. 
1987. issue. I wrote a 
rather elaborate set of 
definitions which would 
fetch a number from 
the keyboard. There 
was built-in error 
trapping, which pro- 
tected the user pretty 
thorougly from entering 
an unacceptable key as 
a digit. Well. I found 
that I really never used 
these definitions very 
much, except in fin- 
ished programs, be- 
cause I normally did 
not need that much 
error trapping while I 
was developing an ap- 
plication. I really 
wanted something 
much simpler, so I 
would usually scratch 
up some definition on 
the spot. 

However. I have now 
settled on the definition 



I call @# ("fetch num- 
ber"). It Is really a sim- 
plification of those 
earlier definitions, and 
It has no elaboiage 
error trapping. The only 
error trapping Is the 
program crash you get 
from NUMBER If you 
enter an Impossible 
key. Simplicity, not 
speed, was the driving 
force behind this 
definition. 

As you can see from 
the flist line, @# will 
accept only one 
keypress before proc- 
essing the entry. This 
was deliberate In order 
to eliminate the need 
for pressing the <enter> 
key. 

The remainder of the 
first line puts a space 
after the input "string" 
to set it up for NUM- 
BER . The first part of 
the second line does 
the conversion or 
crashes the program, 
depending on the 
results of the conver- 
sion. 

The final DROP is 
simply to remove the 
from the Data Stack 
which was put there by 



NUMBER when the 
conversion was origi- 
nally made to a 32 -bit 
number. 

There It is; simple, but 
not very elegant! 

FORWARD ADDRESS 
REFERENCES 

The subject of forward 
referencing in FORIH 
came up at one of our 
local FIG chapter meet- 
ings In a rather inter- 
esting way. A member 
asked if there was an 
easy way to call menus 
from other menus; 
none of his efforts 
would compile. 

A little reflection makes 
It obvious that this 
should be a classic 
case of needing a 
forward address refer- 
ence; but how can you 
do that In a language 
with only a single-pass 
compiler? Herein Is one 
answer. 

Though I know that 
this Is not the only way 
to solve this problem 
(as is nearly always 
true in FORI"H). I think 
that my way has the 
following advantages: 
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(1) portability, (2) easy 
to write, and (3) easy to 
understand. As I think 
about It. (3) may be the 
most Important advan- 
tage! 

Since you cannot make 
a forward address ref- 
erence In FORTH, you 
must trick the compiler 
into thinking that the 
address has already 
been defined, even 
though it has not. One 
of the best ways to do 
this is to use a Jump- 
vector table. This Is a 
fairly common practice 
In assembly language 
programming, but not 
encouraged much of 
anywhere else; proba- 
bly because It Is a 
virtual GOTO state- 
ment. The GOTO 
statement. In whatever 
form. Is frowned upon 
In polite society these 
days, but It is some- 
times the only way to 
solve a problem without 
a lot of crazy complica- 
tions. 

A Jump-vector table Is 
nothing but an array of 
addresses. You use it 
by Indexing Into the 
array as far as the 
address you are Inter- 
ested In. read that 
address, and Jump to 
It. It Is a form of Indi- 
rect addressing, since 
the address the com- 
piler Is Interested In is 
the address of the 
storage slot and not of 
the contents of the slotl 

In other words, you can 
refer to the address of a 
slot within a table any- 
time you like (after the 
empty table has been 
defined) without ever 
having to know what Is 



In that slot. Of course, 
you must eventually 
put something into that 
slot, or your program 
will Jump to never- 
never-land If It ever 
tries to access that 
address. Because you 
can refer to the address 
of the slot without 
having to know its 
contents, the compiler 
can process a call to 
the table without any 
problems! 

Before going any fur- 
ther, let's do a little 
housekeeping. Later 
on, we will need to 
process an Input error, 
so let's get that out of 
the way right now. I 
hate programs that tell 
me that I have made an 
error, but don't tell me 
what that error is. 
SELECTION-ERROR 
tells you that an error 
has been made and 
what that error Is. This 
Is the place that you 
put any sort of error 
processing that you 
believe necessary . You 
can be as simple or as 
elaborate as you like. 

The real meat of the 
application begins with 
the next line. Here we 
define and Initially the 
vector-table array to be 
named MENU-LIST . 
The 3 Is the number of 
vector addresses to be 
accomodated by the 
table and the 2* multi- 
plies this number by 2. 
since all addresses 
need 2 bytes. ALLOT 
reserves the space. 

I must confess that 
DO-IT may not be the 
best name for this 
definition, but It sure 
describes what the 



definition does! DO-IT 
Is a factor which Is 
used 9 times In the fol- 
lowing definitions: it 
actually finds the exe- 
cution vector and then 
Jumps to It. 

DO-IT Is entered with 
the vector "offset" Into 
the table already on the 
Data Stack. When this 
number is multiplied 
by 2 and added to the 
address returned by 
MENU-LIST , you have 
a pointer to the desired 
execution address. This 
address Is brought to 
the Data Stack and 
executed. 

A casual Inspection of 
the definitions for 
MENUO . MENU1 . and 
MENU2 may not show 
where they are dlferent; 
however a more careful 
reading of each defini- 
tion will show several 
differences. I debated 
whether or not to factor 
out the common lines, 
but decided that that 
could be more confus- 
ing than the present 
situation. 

The differences are In 
the selection table and 
In the CASE ... END- 
CASE structure. In 
each definition, only 
the other two menus 
are mentioned; the 
current menu Is Ig- 
nored. 

The first 6 lines of each 
definition print the title 
of the menu and the 
choices available. Line 
7 asks for your choice 
and uses ®# to get 
your answer. You 
would want to use 
something safer for a 
real application, but @# 



Is adequate for this 
demonstration. 

The Input from @# is 
then filtered through 
the CASE ... ENDCASE 
structure for the appro- 
priate action. If you en- 
ter a number outside 
the range of 0-3, SE- 
LECTION-ERROR will 
trap It and the phrase 
DO-IT will throw you 
back to the first menu. 
This lets you start over 
In the menu path 
without a system crash 
or the need for recur- 
sion: now this Is simple 
and elegant! 

This is one of the most 
appreciated features of 
CASE ... ENDCASE . 
The automatic error 
trapping is always 
there waiting for you to 
use It. and the trapping 
can be as aiinimal or 
as thorough as you 
want to write. What 
more could you want? 

Don't forget to load the 
Jump-vector table now 
that the menu has 
been defined. You can 
wait until all of the 
menus have been 
defined and then stuff 
the table like the 
proverbial Christmas 
goose, or you can add 
each vector as soon as 
It is available. Suit 
yourself; Just don't for- 
get! 

I chose to have the for- 
mat of the three lines 
the same for loading 
the vector table. How- 
ever, It should be 
obvious that there is 
some simplification 
possible for MENUO 
and MENU1 . but I 
prefer to leave well 
Continued On Page 36 
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ASSEMBLERS 

ASTRUK09 from S.E. Media - A "Structuied Assembler for ihe 6809" 
which requires ihe TSC Micro Assembler. 
F,S. CCF- $99.95 
Macro Assembler for TSC - The FLEX. SK'DOS STANDARD 
Assembler. 

Special -CCF $35 DO. F.S S50.00 
OSM Extended 6809 Macro Assembler from Lloyd I/O. - Provides local 
labels. Motorola S-records. and Intel Hex record*: XREF. Generate 
OS-9 Memory modules under FLEX. SK'DOS. 
FLEX, SK'DOS. CCF. 0S9 S99O0 
Relocating Assembler/Linking Loader from TSC. -- Use with many of the 
C and Pascal Compilers. 
F.S, CCF $15000 
MACE, by Giaham Trolt from Windrush Micro Systems -- Co-Resident 
Editor and Assembler; fast interactive A.L. Programming for small to 
medium-sized Programs. 
F. S, CCF ■ 17500 
XMACE - MACU w/Cross Assembler for 6800/1/2/3/8 
F, S. CCF ■ 198.00 

DISASSEMBLERS 

SUPER SLEUTH from Computer Systems Consultants Interactive 
Disassembler: extremely POWERFUL! Disk File Binaiy/ASCD 
Examine/Change, Absolute or FULL Disassembly. XREF Generator, 
Label "Name Changer", and Files of "Standard Label Names" for 
different Operating Systems. 

Color Computer SS50 Bus (all wl A L Source) 
CCD (32K Req'd) Obj. Only 149.00 
F. S. 199.00 ■ CCF, Obj. Only $50.00 U, 1100.00 
CCF. w/Source S99O0 0, 1101 00 . CCO. Obj Only $50.00 
0S9 68K Obj. $100.00 w/Sowce 120000 
68010 Disassembler $100.00 F, S. 0. U. UNIX. MS DOS 
■YNAMITE+ - Excellent standard "Batch Mode" Disassembler. Includes 
XREF Generator and "Standard Label" Filet. Special OS-9 options w/ 
OS 9 Version. 

CCF. Obj. Only S100.00 - CCO. Obj. $ 59.95 
F.S." " SI00 00-0. object only $150.00 
V. " " $300.00 

CROSS ASSEMBLERS 

CROSS ASSEMBLERS from Computer Systems OajuIuou - Supports 
1802/5. Z-80. 6800/1/2/3/8/1 1/HC1 1 . 6804. 6805/HC05/ 146805 . 6809/ 
00/01, 6502 family, 8080/5. 8020/1 G/35/C35/39/ 40/48/C48W9/C49/50/ 
8748/49, 8031/51/8751. and 68000 Systems. Assembler and Listing 
formau same as target CPU's format. Produces machine independent 
Motorola S-Text. 
68000 or 6809, F, S, CCF. O, U. 'Macintosh, 'Atari, UNIX, MS-DOS 

any object or source each ■ $50.00 

any 3 object or source each ■ $100.00 

Set of ALL object $200.00 . wlsource $500.00 
XASM Cross Assemblers for FLEX, SK'DOS from S.E. MEDIA -- This 
set of 6800/1/2/3/5/8. 6301. 6502. 8080/5. and Z80 Cross Assemblers 
uses ihe familiar TSC Macro Assembler Command Line and Source 
Code formal. Assembler options, etc., in providing code for the target 
CPUs. 

Complete set, FLEX, SK'DOS only ■ $150.00 



CRASMB from LIjOYD I/O - Supports Motorola's, Intel's. Zilog's. and 
other's CPU syntax for these 8-Bit microprocessors: 6800. 6801. 6303, 
6804. 6805, 6809. 681 1 (all varieties); 6S02. 1802/5. 8048 family. 8051 
family. 8080/85. Z8. Z80. and TMS-7000 family. Has MACROS. 
Local Labels. Label X-REF. Label Length to 30 Chart. Object code 
formats: Motorola S-Rccords (text). Intel HEX Records (texl). OS9 
(binary), and FLEX. SK'DOS (biliary). Written in Assembler ... e.g. 
Very Fill, 
CPU TYPE. Price each: 

For MOTOROLA INTEL OTHER COMPLETE SET 
FLEX9 J150 S150 S150 J399 

SK'DOS J150 J150 J150 J399 

OS9/6809 J 150 J 150 J150 J399 

OS9/68K ~ J432 

CRASMB 16.32 from LLOYD I/O - Support* Motorola's 68000, and has 
same features as the 8 bit version. OS9/68K Object code Format allows 
this cross assembler to be used in developing your programs for OS9/ 
68K on your OS9/6809 computer. 

FLEX. SK'DOS. CCF. OS9I6809 $249.00 

COMMUNICATIONS 

CMODEM Telecommunications Program from Computer Systems 

Consultants, Inc. — Menu-Driven; supports Dumb-Terminal Mode. 
Upload and Download in non-protocol mode, and the CP/M "Modem?" 
Chrislensen protocol mode to enable communication capabiliiiet for 
almost any requirement. Written in "C. 

FLEX. SK'DOS, CCF, OS-9. UniFLEX. UNIX. MS-DOS. 68000 A 
6809 with Source $100.00 . without Source $50.00 
X-TALK from S.E. Media - X-TALK consists of two disks and a special 
cable, the hookup enables a 6809 SWTPC computer to dump UniFLEX 
files directly to the UniFLEX MUSTANG 020. This is the ONLY 
currently available method to tiansfer SWTPC 6809 UniFlJ-X Hies to a 
6SOO0 UniFLEX system. Gimix 6809 users may dump a 6809 
UniFLEX Ale to a 6809 UniFLEX five inch disk and it is readable by 
the MUSTANG- 020. Ihe cable is specially prepared with internal 
connections to match the non-standard SWTPC SO/9 I/O Db25 
connectors. A special SWTPC S+ cable set is also available. Users 
should spacify which SWTPC system he/she withes to communicate 
with the MUSTANG-020. The X-TALK toftwarc is furnished on two 
disks. One eight inch disk contains S.E. Media modem program C- 
MODEM (6809) and the other disk is a MUSTANG-020 five inch disk 
with C-MODEM (68020). Text and binaiy file* may be dinjcily 
transferred between the two systems. The C-MODEM programs arc 
unaltered and perform as excellent modem programs alto. X-TAIJC 
can be purchased with or without the special cables, but this special 
price is available to registered MUSTANG-020 users only. 

XTALK Complete (cable. 2 disks} $99.95 

XTALK Software (2 disks only) $69.95 

XTALK with CMODEM Source $14995 
XDATA from S.E. Media - A COMMUNICATION Package for the 
UniFLEX Operating System, Use with CP/M, Main Frames, other 
UniFLEX Systems, etc. Verifies Transmission using checksum or 
CRC; Re-Transmits bad blocks, etc. 

U - $299.99 
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PROGRAMMING LANGUAGES 

PL/9 from Windruih Micro Systems - By Graham Troa. A combination 
Editor Compiler Debugger Direct tource-lo-abJKt compQation 
delivering fill, compact, re-entrant. ROM-ible, PIC. 8 & 16-tnt 
Integen A 6-digjt Real numbcit for all real-world problems. Direct 
contiol over ALL System resource*, including interrupt*. 
Comprehensive library nippon; irmple Machine Code interface; nep- 
by-step tracer for instant debugging. SOD* page Manual with tutorial 
guide. 

F.S.CCF- 1199.00 

PASC from S.E. Media • A FLBX9. SK'DOS Compiler with a definite 

Pascal 'flavor". Anyone with a bit of Paical experience should be able 
to begin using PASC to good effect in abort order. The PASC package 
cornea complete with three sample programs: ED (a syntax or structure 
editor), EDITOR (a simple, public domain . screen editor) and CHESS 
(a simple chess program). The PASC package comes complete with 
source (wriom in PASC) and daoamenttlioti. 
FLEX. SK'DOS I9S.00 

WHIMSICAL from S.E MEDIA Now supports Real Numbers. "Structured 
Programming" WITHOUT losing the Speed and Control of Assembly 
Language! Single- pass Compiler features unified, user -defined I/O, 
produce* ROMable Code: Procedures and Module* (including pre- 
compiled Modules); many "Types" up to 32 bit Integers, 6-digii Real 
Numbers, unlimited sized Arrays (vectors only);; Interrupt handling; 
long Variable Names; Variable Initialization; Include directive; 
Conditional compiling; diiect Code insertion; con hoi of the Slack 
Pointer; etc. Run-Time subroutines inserted as called during 
compilation. Normally products 10% less code than PL/9. 
F. 5 and CCF-t 195.00 

KANSAS CIT V BASIC from S.E. Media - Basic for Color Computer OS-9 
with many new command s and sub-functions edited. A full 
implementation of the W-THEN-ELSE logic is included, allowing 
netting to 255 level*. Strings are supported and a subset of the usual 
string ftmcooos such as LEFTS, RIGHTS, MIDS. STRINGS, etc are 
included. Variable* are dynamically allocated. Also included are 
additional feature* such as Peek and Poke. A must for any Color 
Computer user running OS-9. 
CoCo OS-9 139.95 

C Compiler from Wlndruah Micro System* by James McCosh. Full C for 
FLEX, SK'DOS except bit-fields, including an Assembler. Requires 
ike TSC Relocating Assembler if user desires to implement his own 
Libraries. 

F. Sand CCF -V95M 

C Compiler from Introl - Full C except Doubles and Bit Fields, 

streamlined for the 6809. Reliable Compiler; FAST, efficient Code. 
More l/NDC Compatible than most. 

FLEX. SK'DOS. CCF, OS-9 (Level II ONLY), U - JS75.00 

PASCAL Compiler from Luddaia - ISO Basad P-Codc Compiler. 
Designed especially for Microcornpuler Systems. Allows linkage to 
Assembler Code for maximum flexibility. 

F.SandCCF5- . 1190.00 F. S 8'S205.00 

OmegaSofl PASCAL from Certified Software -- Extended Pascal for 
ryrtcmt and real -rime programming. 

Native 68000*8020 Compiler, $575 for base package, options available. 
For OS/-9/68000 and PDOS host system. 

6809 Cross Compiler (OS -9/68000 host) $700 for complete package. 



KBAS1C - from S.E. MEDIA - A "Native Code" BASIC Compiler which is 
now Fully ISC XBASIC compatible. The compiler compiles to 
Assembly Language Source Coda, A NEW, streamlined, Assembler is 
now mcludjad allowing the assembly of LARGE Compiled K-BASIC 
Programs. Conditional assembly reduce* Run-time package. 
FLEX, SK'DOS. CCF. OS-9 Compiler 1 Assembler 199.00 
CRUNCH COBOL from S.E. MEDIA - Supports large subset of ANSC 
Level I COBOL with many of the useful Level 2 feature*. Full FLEX, 
SK'DOS File Structures, including Random Files and the ability to 
process Keyed Files. Segment and link laige programs at runtime, or 
implemented as a sel of ovcilays. The System require* 56K and CAN 
be run with a single Disk System. A very popular product. 
FLEX.SK'DOS.CCF ■ 199.95 
FORTH from Stearns Electronic* •- A CoCo FORTH Programming 
Language. Tailored lo the CoCo I Supplied on Tape, transferable to 
disk. Written in FAST ML Many CoCo function* (Graphics, Sound, 
etc.). Includes an Editor, Trace, etc. Provides CPU Carry Rag 
accessibility, Fast Task Multiplexing, Clean Interrupt Handling, etc. for 
the "Pro". Excellent "Learning" tooll 
Color Computer ONLY ■ 158.95 
FORTHBUILDER is a stand-alone target compiler (crosscompiler) for 
producing custom Forth systems and application programs. 
All of the 83-standard defining words and control structures are 
ren*rvized by FORTH BUILDER. 

FORTHBUHDER is designed to behave as much as possible like a 
resident Fotlh interpreter/compiler, so that most of the established 
techniques for witting Fotth code can be used without change. 
Like compilers for other languages, FORTHBUILDER can operate in 
"batch mode". 

The compiler recDgruzea and emulates target names defuwd by 
CONSTANT or VARIABLE and it readily extended with "compile- 
lime" definitions to emulate (pacific uugei words. 
FORTHBUILDER is supplied as an executable command hie 
configured for a specific boat system and target processor. Object 
code produced from the acranpanyin g model source code is royally- 
free lo licensed users. 
F.CCF.S- S99.95 

EDITORS & WORD PROCESSING 

JUST from S.E. Media - Text Formatter developed by Ron Anderson; for 
Dot Matrix Primers, provide* many unique features. Output 
"Formatted" Text lo the Display. Use the FPRLNT.CMD supplied for 
producing multiple copies of the "Formatted" Text on the Printer 
INCLUDING IMBEDDED PRINTER COMMANDS (veiy useful at 
other tinwj also, and worth the price of the program by itself)- "User 
Configurable" for adapting lo other Printer* (cum set up for Epson 
MX -80 with Grafuax); up to ten (10) imbedded "Printer Control 
Commands". Compeoaatea for a "Double WiduV printed line. Includes 
the normal line width, margin, indent, paragraph, •pace, vertical skip 
lines, page length, page numbering, centering, fill, justification, etc. 
Use with PAT or any other editor. 

* Now supplied as a two disk set; 

Disk'l: JUSTZ. CUD object file. 

JUST2.TXT PL9 source FLEX. SK'DOS . CC 

Dirk 02: JUSTSC object and source in C: 

FLEX. SK'DOS -OS9-CC 

The JTSC and regular 1UST C source are Iwo separate programs. JTSC 
compiles to a version that expects TSC Word Praxxscv type 
rrmmanrii. (pp .rp .ee etc) Great for your older text files. The C 
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source aintnlea to a usndajd syntax JUST.CMD abject file. Uiing 
JUST syntax (.p. u .yete.) With all JUSTfuECDcru phis several 
additions! printer rarmining function i. Reference the JU5T5C C 
Hum. For those wanting in excellent BUDGET PRICED woid 
processor, with future* none of the alhen have. This ii ill 

Disk (1) ■ PL9 FLEX only- F.SA CCF ■ $49 9$ 
Disk Set 12) F.SA CCF A 059 (C version) ■ 169 9$ 

059 68KOO0 complete with Source - 179.9$ 
PAT from S.E. Media • A full future screen oriented TEXT EDITOR with 
til ihe belt of "PIE™ ". For Ihose who swore by and lowed only PIE, 
Ihil it for yout All PIE featurei ind much motel Too many features to 
1 lit. And if you don't like there, change or add your own. PL-9 source 
furnished. "C" tource available toon. Easily configured to your CRT, 
with special con fig section. 

Regular FLEX, SK'DOS 1129.50 

• SPECIAL. INTRODUCVON OFFER ' $79 9$ 

SPECIAL PAT/JUST COMBO (wtjource) 
FLEX.SK'DOS 199.9$ 

OS-9 6SK Version $229.00 

SPECIAL PAT/JUST COMBO 68K $24900 
Note, JUST in "C" source available for OS-9 
CEDRIC from S.E Media - A screen oriented TEXT EDITOR with 

availability of MENU' aid. Micro definitions, configurable permanent 
definable MACROS' - all standard features and the fastest 'global' 
functions in the west. A simple, automatic terminal config program 
makes this a real 'no haasd' product. Only 6K in size, leaving the 
average syilcm over I6S sectors for text buffer - appx. 14.000 plus of 
free memory! Extra fine for programming as well as text. 

FLEX. Stt'DOS $69.9$ 
BAS-EDIT from S.E. Media • A TSC BASIC or XBASIC screen ediior. 
Appended to BASIC or XBASIC. BAS-EDIT is Uvupaieni to normal 
BASIC/XBASIC operation. Allows editing while in BASIC/XBASIC. 
Supports the following funcoona: OVERLAY. INSERT and DUP 
LINE. Make editing BASIC/XBASIC programs SIMPLE! A GREAT 
lime and effort laver. Programmers love ill NO moie retyping entire 
lines, etc. Complete wilh over 25 different CRT teimina) configuration 
overlays. 

FLEX. CCF. SK" DOS $39 9$ 
SCREDITOR III from Windiush Micro Systems - Powerful Screen- 
Oriented Editor/Word Processor. Almost SO different commands,' over 
300 pages of Documentation wilh Tutorial. Features Multi-Column 
display and editing, "decimal align" ■olumrts (AND add them up 
automatically), multiple keystroke macros, even/odd psge headers and 
footers, imbedded printer control codes, all justification, "help" 
support, store common command seties on disk, etc. Use supplied "let- 
ups", or remap the keyboard to your needs. Extent for propoiliontl 
pruning, tint package will DO IT ALLI 
6800 or 6S09 FLEX. SK'DOS or SSB DOS. OS 9 ■ $17$ DO 
SPELLB "Compiler Dictionary" from S.E. Media - OVER 150,000 words! 
Look up a word from within your Ediior or Word Processor (wilh the 
SPIICMD Utility which operates in the FLEX. SK'DOS UCS) Or 
check and update the Text after enuy: ADD WORDS to the Dicoonaiy, 
"Flag" questionable words in the Text. "View a word in context" before 
changing or tgnosiiig, etc. SPELLB first checks a "Common Word 
Diction aiy", then ihe noimal Dieuooa/y.ihen , 'Personal Word List", 
and finally, any "Special Woid List" you may have tpcoiwd. SPELLB 
also allows the use of Small Disk Storage systems. 

F . S and CCF - $129.9$ 



STYLO. GRAPH from Great Plains Computer Co. - A full-screen oriented 
WORD PROCESSOR - (uses the Si x 24 Display Screens on CoCo 
FLBC/SK'DOS. or PBJ Wordpak). Full screen display and editing; 
supports the Daisy Wheel proportional printers. 
NEW PRICES 6809 CCF and CCO - $99 9$. 
F.Sor O. $179 9$. U . $299.9$ 
STYLO-SPELL from Great Plaint Computer Co. - Fail Computer 
Dictionary. Complements Stylograph. 

NEW PRICES 6809 CCF and CCO - $69.9$. 
F.SorO. $99.9$. U - $149.9$ 
STYLO-MERGE from Great Plains Computer Co. - Merge Mailing List to 
"Form" Letters. Print multiple Hies, etc, through Stylo. 
NEW PRICES 6809 CCF and CCO - 159.95. 
F, S or O- $79.9$. U $129.9$ 
ST YLO-PAK - Graph + Spell ♦ Merge Package Detllll 
F.SorO- $32995. U ■ $$499$ 
0. 68000 $695 00 

DATABASE ACCOUNTING 

XDMS from Westcnesler Applied Business Systems 
FOR 6809 FLEX-SK*DOS(5/8") 

Up lo 32 groups/fields per record I Up to 12 charaaer file names I Up to 1024 
byte records! User defined screen and print control! Process filesl Form 
files I Conditional execution! Process chaining! Upward/Downward file 
linking! File joining I Random file virtual paging! Built in uiilitiesl Built 
in text line ediior! Fully session oiicntedl Enhanced foimil Boldface, 
Double width. Italics and Underline supported! Written in compact 
structured assembler! Integrated for FAST execution! 
XDMS-IV Data Management System 

XDMS-IV is a brand new approach to data management. It not only permits 
users to describe, enter and retrieve data, but also to process entire files 
producing customized reports , screen displays and file output. 
Processing can consist of any of a set of standard high level functions 
including record and field selection, sorting and aggregation, lookups in 
other iiles, special processing of record subsets, custom report 
formalling, totaling and subtotaliig, and presentation of up to three 
related files as a "database* on user defined output reports. 
POWERFUL COMMANDSI 

XDMS-IV combines the functionality of many popular DBMS software 
systems with a new easy lo use command set into a single integrated 
package. We've included many new features and commands including a 
set of general file utilities. The processing commands are lnpiit-Ptotesi- 
Outpul (IPO) which allows almost instant implementation of a process 
design. 

SESSION ORIENTED! 
XDMS-IV is session oriented. Enter "XDMS" and you are in instant 

command of all die features No more wailing for a command to load in 
from disk! Many commands are immediate, such as CREATE (file 
definition), UPDATE (file editor), PURGE and DELETE (utilities). 
Others are piocess commands which arc used to create a user process 
which is executed with a RUN command. Either may be entered into a 
"process" file which u executed by an EXECU1E luuanenL Processes 
may execute other processes , or themselves, either conditionally or 
unconditionally. Menus and screen prompts are easily coded, and entile 
user applications can be run without ever leaving XDMS-IV 
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rTS EASY TO USE) 

XOMS-IV keep* dau muxiassl limpid Rather tbao design ■ complex 
DBMS which hide* ihe true nature of the dau. we kept XDMS-IV file 
oriented. The user view of data relationship* ii prcaenied in report* and 
screen otnpul, while ihe actual dau reside* in easy lo maintain fik«. 
Tbif aspect permitt customized pteaenuBion and report* without 
complex redefinition of (he database iiles and structure. XDMS-IV may 
be uted for a wide range of applications frcm simple record 
management systems (addresses, inventoiy ...) to integrated database 
systems (order entry, accounting...) 

The possibilities arc unlimited 

FOR 6809 FLEX SK*DOS(5/8") $249.95 

UTILITIES 

8ask«9 XRef from S.E. Media - This BaiicOT Croat Reference Utility is a 
Basic09 Program which will produce a "pictty punted" lining with each 
line numbered, followed by a complete cross referenced luting of all 
variables, externa) procedures, and line numbers called. Abo includes a 
Program Lin Utility which outputs a fast " pretty printed' listing with 
line numbers. Requites Baik09 orRunB. 

A CCO ob) only ■■ 139.95; «*r Sourct - 179 95 

BTree Routines . Complete set of routine! to allow simple implementation 
of keyed files -for your program - running under Batic09. A real time 
saver and should be a pan of every serious programmers tool -box. 
A CCO ob) only - U9 95 

LttcMau PASCAL UTILITIES (Requires Pascal ver 3) 

XREF •• produce a Croat Reference Listing of any text: oriented to Pascal 
Source. 

INCLUDE -- Include ether Files in a Source Text, including Buiaiy - 
unlimited nesting. 

PROFILER •• provide* an Indented. Numbered. 'St/urtogram" of a Pascal 
Sounx Text File; view the overall structure of large programs, piogram 
integrity, etc. Supplied in Pascal Source Code: icquiies compilation 
F.S.CCF — EACH 5" - S4000. «" - S50JOO 

DUB from S.E. Media - A UnlFLEX BASIC decompiler Re-Creale a 
Source Listing from UniFli-X Compiled basic Programs. Wotks w/ 
ALL Versions of 6809 UniFLEX basic. 
V ■ S2I9.95 

LOW COST PROGRAM KITS from Southeast Media The following kilt 
are available for FLEX. SK*DOS on either 5" or 8" Disk. 

1. BASIC TOOL-CHEST $29.95 
BUSTER.CMD: pretty punter 
UNEXREf BAS line crots-referencer 
REMPAC.BAS. SPCPAC BAS, COMPAC BAS: 
remove supcifluout •ode 

STRIP .BAS: supcifluout line-numbers tuipptr 

2. FLEX, SK'DOS UTILITIES KIT $39.99 
CA1S. CMD alphabetically-toned dintctoi-y listing 
CA1D.CMD. dale-sorted directory listing 
COPYSORT.CMD: file copy, alphabetically 
COPYDATE.CMD: Tile copy, by date-order 
FILED ATE CM D-. change Hie creation dale 

DVFO.CMD (A INFOGMX.CMD): tells dilk anributes A enmenu 
RELINKXMD (ft RELINK82): re -orders fragmented free chain 
RESQ CMD: undelete* (recovers) a deleted file 
SECTORS CMD: show tenor order in free chain 
XLCMD. super text litter 



3. ASSEMBLERS/DISASSEMBLERS UTILITIES $39.95 
LINEFEED CMD: modularise' diuMcmbicr output 

M ATI I.CM D: decim al, hex, binary , octal conversion* 

A ublet 

SKIP.CMD: column il/ipper 

4. WORD • PROCESSOR SUPPORT UTILITIES $49.95 
FULLSTOP.CMD: checks for capiulizariji 
BSTYCIT.BAS (.BAC): Stylo to dot-matrix piinter 
NECPRuMT.CMD: Stylo to dot-matrix printer filter code 

5. UTILITIES FOR INDEXING $49.95 
MENU.BAS: seleas required program from list below 
TNDEX.BAC: woid index 

PHRASES BAC: phrase index 

CONTENT. BAC: uble of contents 

INDXSORT.BAC: fast alphabetic ton rourine 

FORMATER.BAC: produces a 2-column formatted index 

APPEND. BAC: append any number of files 

CHAR.B1N: line reader 
BASIC09 TOOLS consist of 21 subroutines for Basic09. 
6 were written in C l-anguage and the remainder in assembly. 
AD the routines arc compiled down to native machine code which 
makes them fast and compact. 

1. CFILL •• Tills a suing with characters 

2. DPEEK - Double peek 

3. DPOKE - Double poke 

4. FPOS •• Current file position 
i. FSIZE •• File size 

6. FTRIM - removet leading spaces from a siring 

7. GETPR --returns the current praxis ID 

8. CETOPT - gets 32 byte option taction 

9. GETUSR gets the user ID 

I a GTIME •- get* the time 

II. INSERT - insert a siring into another 

II LOWER - converts a siring into lowercase 
13. READY - Checks for available uiput 

14 SETPRIOR - dianget a process priority 

15. SETUSR - changes ihe user ID 

16. SETOPT -• set 32 byte option packet 

17. STIME - sets the time 

1 8. SPACE - adds spaces to a suing 

19. SWAP — swaps any two variables 

20. SYSCALL - system call 

2). UPPER •• converts a suing to uppercase 

For OS-9 • $44.95 - Includes Source Code 

Limited Special - $19.95 
SOFTOOLS 

The following programs are included in object form for immediate 
application. PL/9 source code available for cuiionuzabon 
READ-ME Complete instructions for initial setup and operation. Can even 

be printed out with the included text pnwtor. 
CONFIG one time system configuration. 

CHANGE changes words, character*, etc. globally to any text type file. 
CLEANTXT converts text files to standard (\£X. SK'DOSfuet. 
COMMON compare two text filet and report* difference*. 
COMPARE another check file thai report* mi» -matched lines. 
CONCAT similar to FLEX, SK*OOS append but can alto list filet to screen. 
DOCUMENT for PL/9 source file*. Very useful in examining parameter 

patting atpectt of procedures. 



o.O*.»,».»«t>o» 

F.JT.CX, U.UaOn-M 
Ctd • Cater Oaayalar a*-» 
OCW • 0*» Cvavltr PLCX 




South 'Last Media 

5900 CassandraSmuA 14- ■ tfvvon, Tn. 37343 




•• Shipping •• 

Ada 2% UAA.t»l».SU»> 
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OS-9, ilm'JC'LX, 'JL'LA, S'KWS 



ECHO echo* u> cither screen or file. 

FIND in improved find command with "pattern," matching tnd wildcards. 
Vny uiefuL 

HEX dump files in both hex and ASCII. 

INCLUDE * file copy program that will accept "includes" of other disk file*. 

KWlC illowi routing each woid, on each line lo the beginning . Veiy useful 
in inn program, etc 

LISTDIR a directory lilting program. Not luper, bit bener ibtn CAT. 

MEMSORT a high-speed text Tile toner. Up lo 10 field* may be toned. 
Very fan. Very useful 

MULTICOL width of page, number of colunuu may be specified ■ A 
MUSTI 

PACE umilar to LIST but allows for a page header, page width and depth. 
Adjust for CRT screen or punier as set up by CONFIG. A veiy smart 
print driver. Allows primer control commands. 

REMOVE a fast file deleter. Careful, no prompts issued. Zip, and its gene! 

SCREEN a screen listing utility. Word wraps text lo fit screen. Screen depth 
may be altered at run liine. 

SORT a super version of MEMSORT. Ascending/descending Older, up to 10 
keys, case over-tide, sort on n* word and sort on charade is if file is 
small enough, sons in RAM. If large file, sort is constrained to size of 
your largest disk capacity. 

TPROC a small but nice text formatter. This is a complete formatter and has 
functions not found in other foimaucrv 

TRANSLrr soru a file by i keyfields. Checks for duplications. Up u> 10 
key file* may be used. 

UNROTATE used with KWlC this program reads an input file and unfolds 
il a line at a urn*. If the file has been sorted each w ord will be 
prescn ted in sequence. 

WC a word count utility. Can count words, charaaen or lines. 

NOTE: this set of utilities consists of 6 5-1/4" disks or 2 8" disks, w/ 
source (PL»). 3 5.114" disks or 1 8" disk w/o source. 
Complete set SPECIAL INTRO PRICE: 
5-1/4" w/souroc FLEX • SK'DOS - 1129.95 
w/o source • $79.95 
8" w/source - J79.95 - w/o source 149.95 

FULL SCREEN FORMS DISPLAY from Computer Systems Consultants - 
• ISC Extended BASIC program supports any Serial Terminal with 
Cursor Control or Memory-Mapped Video Displays; substantially 
extends the capabilities of the Progiim Designer by providing a table- 
driven method of describing and using Full Screen Displays. 
F. S and CCF, U- 125.00. w/ Source - 150.00 

SOLVE from S.E. Media • OS 9 Levels I and II only. A Symbolic Object/ 
Logic Vetification & Examine debugger. Including inline debugging, 
disassemble and assemble. SOLVE IS THE MOST COMPLETE 
DEBUGGER we have seen for the 6809 OS-9 seres! SOLVE does it 
alii With a rich selection of monitor, assembler, disassembler, 
environmental, execution and other miscellaneous commands, SOLVE 
is the MOST POWERFUL toolkit item you can ownl Yet. SOLVE is 
simple to use! With complete documentation, a snap! Eveiyone who 
has ordered this package has raved) See review - 68 Micro Journal - 
Dounber 1985. No 'blind' debugging here, full scram displays, rich 
and complete in information presented. Since review in 68 Micro 
Journal , this is our fastest mover! 

Lewis I & II only - OS-9 S69.9S 



DISK UTILITIES 

OS-9 VDbfc from S.E. Media - For Level I only. Use the Extended 
Memory capability of your SWITC or Gimix CPU card (or similar 
formal DAT) for FAST Program Compiles. CMD execution . high speed 
inier-proces s commtinicaucns (without pipe buffers), etc. • SAVE thai 
System Memory. Virtual Disk size is variable in 4K increments up lo 
960K. Some Assembly Required. 

level I OS9 obj. S79.9S: w/ Source S149.9S 

OF from SB. Media -- Written in BASIC09 (with Source), includes: 

REFORMAT, a BASIC09 Program that reformats a chosen amount of 
an OS-9 disk to FLEX, SK* DOS Format to it can be used normally by 
FLEX, SK'DOS: and FLEX, a BASIC09 Program thai does the actual 
read or write function to the special O-F Transfer Disk: user-friendly 
menu driven. Read the FLEX. SK'DOS Directory, Delete FLEX, 
SK'DOS Files. Copy both directions, etc. FLEX. SK'DOS users use 
the special disk just like any other FLEX. SK'DOS disk 
. 6809168000 S79.9S 

LSORT from S.E. Media A SORT/MERGE package for OS-9 (Level 1 A 
n only). Sons records with fixed lengths or vatiable lengths. Allows 
for either ascending or descending sort- Sorting can be done in either 
ASCII sequence or alternate collating sequence. Right, left or no 
justification of data fields available. LSORT includes a full set of 
comments and errors messages. 
OS-9 S8S.00 

HIER from S.E. Media - HIER is a modern hierarchal storage system for 
users under FLEX, SK'DOS It answers the needs of those who have 
hard disk capabilities on their systems, or many files on one disk - any 
size. Using HIER a regular (any) FLEX, SK'DOS disk (8 • 5 - 
hard disk) can have sub directories. By ibis method the problems of 
assigning unique names to files is less burdensome. Different files with 
the exact same name may be on the same disk, as long as they are in 
different directories. For the Winchester user this becomes a must. Sub- 
directories are the modem day solution that all current large systems 
use. Each directory looks to FLEX, SK'DOS like a regular file, 
except (hey have the extension '.D1R' A full set of directoiy handling 
pograms axe included, making ihe ope i si ion of HIER simple and 
slraighlforwaid. A special install package is included to install HIER lo 
your paiticular version of FLEX, SK'DOS. Some assembly icquircd. 
Install indicates each byte or teference change needed. Typically - 6 
byte changes in source (furnished) and one assembly of HIER is all that 
is icquiitd. No programming icquiredt 
FLEX - SK'DOS i 79 95 

COPYMULT from S.E. Media -- Copy LARGE Disks lo several smaller 
disks. FLEX. SK'DOS utilities allow the backup of ANY size disk to 
any SMALLER size diskettes (Haid Disk lo floppies. 8" lo 5*. etc.) by 
simply inserting diskettes as lequcstcd by COPYMULT. No fooling 
with directory deletions, etc. COPYMULT.CMD understands normal 
"eopy" syntax and keeps up with files copied by maintaining diiedoncs 
for both host and receiving disk system. Alto includes BACKUP.CMD 
to download any size "random" type file: RESTORE CMD to 
restructure copied "random" files for copying, or readying back to the 
host system; and FREELINK.CMD as a "bonus" utility thai "relinks" 
the free chain of (loppy or hard disk, eliminating fragmentation. 

Completely documented rUscmbly Language Source files included ALL 4 
Programs (FLEX, SK'DOS. «" or $') S99SO 
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COPYCAT from Lucidala - Pascal NOT required Allows raiding TSC 
Mini-FLEX. SK'DOS. SSB DOS68. and Digital ftnurdi CP/M Disks 
while operating under SK'DOS . FLEX l.O. FLEX 2.0, or FLEX 9.0 
with 6800 or 6809 Systems. COPYCAT will not pa form miracles, but, 
between the program and the manual, you stand a good chance of 
accomplishing a transfer. Also includes some Utilities to help out. 
Programs supplied in Modular Source CoJc (Assembly Language) to 
help solve unusual problems. 

F.SandCCFS'- $50.00 F.S 8". $6500 

VIRTUAL TERMINAL from S.E. Media - Allows one terminal to do the 
woik of scveial. The user may start as many as eight tasks on one 
terminal, under VIRTUAL TERMINAL and switch back and foith 
between tasks at will. No need to exit each one: just jump back and 
foith. Complete with configuration program. The best way to keep up 
with those background programs. 

6809 O A CCO - obj. only - $49 95 

FLEX. SK'DOS DISK UTILITIES from Computer Systems Consultants -■ 
Eight (8) different Assembly Language (w/ Source Code) FLEX. 
SK'DOS Utilities for eveiy FLEX. SK'DOS Users Toolbox: Copy a 
File with CRC Errors; Test Disk for errors: Compaie two Disks: a fast 
Disk Backup Program; Edit Disk Seciois; Linear ze Free-Chain on the 
Disk; ptint Disk Identification; and Son and Replace the Disk Ditectoiy 
(in sotted order). -- PLUS-- Ten XBASIC Programs including; A 
BASIC Resequencer with EXIT* As over "RENUM" like check rot 
missing label definitions, processes Disk to Disk instead of in Memory, 
etc. Other programs Compare. Merge, or Generate Updates between 
two BASIC Piogiams. check BASIC Sequence Numbeis, compare two 
unsequenced files, and 5 Programs for establishing a Master Direcoiy 
of several Disks, and soiling, selecting, updating, and printing paginated 
listings of these files. A BASIC Cross-Reference Program, written in 
Assembly Language, which piovides an X-Ref listing of the Vaiiables 
and Reserved Words in TSC BASIC, XBASIC, and PRECOMPILER 
BASIC Progiams. 

ALL Utilities include Source (either BASIC or A.L. Source Code). 
F. S and CCF . $50.00 
BASIC Utilities ONL Y for UniFLEX - ■ $30.00 

MS-DOS-FLEX Transfer Utilities to OS-9 For68XXX and CoCo' OS-9 
Systems Now READ - WRITE - DTK - DUMP . EXPLORE FLEX A 
MS-DOS Disk. These Utilities come with a itch set of options allowing 
the transfer of text type files fromAo FLEX A MS-DOS disks. 'CoCo 
systems raquire the D.P. Johnson SDISK utilities and OS-9 and two 
drives of which one must be a "host" floppy. 

•CoCo Version: $69.95 68XXX Version $99 95 

MISCELLANEOUS 

TABULA RASA SPREADSHEET fiom Computer Systems Consultants - 
TABULA RASA is similar to DESKTOP/PLAN; provides use of 
tabular computation schemes used for analysts of business, sales, and 
economic conditions. Menu-driven: extensive report-generation 
capabilities. Requites TSC's Extended BASIC. 

F. Sand CCF. U - $50 00, w/ Source - $100M 
DYNACALC - Electronic Spread Sheet for the 6809 and 68000. 
U - $395.00. F, S. OS-9 and SPECIAL CCF . $250.00 
OS.9 66K ■ $299.00 

FULL SCREEN INVENTORY/MRP from Compiler Systems Consultants 
Use the Full Screen Inventory System/Materials Requirement Planning 



for maintaining inventories. Keeps item field file in alphabetical order 
for easier inquiiy. Locale and/or piint records matching paitial or 
complete item, description, vendor, or attributes; find backorder or 
below stock levels. Print-outs in item or vendor order. MRP capability 
for the maintenance and analysis of Hierarchical assemblies of items in 
the invenloiy file. Requires TSC's Extended BASIC. 
F. S and CCF, U - $50.00, wl Source - $100.00 

FULL SCREEN MAILING LIST from Computer Systems Consultants - 
The Full Screen Mailing List System provides a means of maintaining 
simple mailing lists. Locale all records matching on paitial or complete 
name, city, stale, ap, or attributes for Listings or Labels, etc. Requires 
TSC's Extended BASIC. 

F. S and CCF, U ■ $50.00, wl Source . $100.00 

DIET-TRAC Forecaster from S.E. Media -■ An XBASIC program thai plans 
a diet in terms of either calories and percentage of carbohydrates, 
proteins and fats (C P G%) or grams of Caibohydralc. Protein and pat 
food exchanges of each of the six basic food groups (vegetable, bread. 
meal, skim milk, fruit and fat) for a specific individual. Sex. Age, 
Height, Present Weight. Frame Siyx. Activity level and Basal 
Metabolic Rate for noimal individual arc taken into account. Ideal 
weight and sustaining calories for any weight of the above individual 
are calculated. Provides number of days and daily calendar after weight 
goal and calorie plan is determined. 
F.S $59.95. U-$89 9S 



GAMES 

RAPIER - 6809 Chess Program from S.E. Media - Requires FLEX, 

SK'DOS and Displays on Any Type Terminal. Features: Four levels of 
play. Swap side. Point scoring system. Two display boards. Change 
skill level. Solve Checkmate problems in I -2-3-4 moves. Make move 
and swap sides. Play white or black. This Is one of the strongest 
CHESS programs running on any microcomputer, estimated USCF 
Rating 1600+ (better than most 'duo' players at higher levels} 
F, S and CCF . $79.9S 

NEW 

MS.DOS/FLEX Transfer Utilities For 68XXX and CoCo* OS-9 Systems. 
Now Read. Write. DR. Dump and Explore FLEX A MS DOS Disks. 
Supplied wiih a rich set of options to explore and transfer text type files 
fronVIo FLEX and MS-DOS disks. 'CoCo OS-9 raquircs SDISK 
utilities A two floppy drives. 
CCO $69.95 68XXX OS-9 $99.95 

Macintosh Software at Discounted Prices 

"Call for prices, it'll be worth the savings." 

I NOTE; Changes \ 

I Prce increase for SCULPTOR, see advertising front of this catalog and 
other ad in this issue. Special price for 68 Micro Journal readers. 



I 2 



Lower prce for BASIC09 TOOLS, see Utilities section. 



.3. New MS-DOS A FLEX to OS 9 Uuliuej. ice •hove. 



J 



A ral lability Lift ndi 
O.OS»,S. SK'DOS 
F . FLKX, U . UniFLEX 
CC» . Cokx Comj>i»t*r 0S.« 
CCF • Color Conputir FUX 
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enough alone. These 
lines are only executed 
once, during compila- 
tion, and never again, 
so there Is hardly any 
speed penalty to be 
concerned with. I think 
that having the lines all 
the same makes It 
easier to spot errors, 
and I always appreciate 
that. 

Notice the ' (tick) at the 
first of the line. Be sure 
that you enter it when 
you type the line: oth- 
eiwise the system will 
crash the first time you 
try to call that menu. 

Any one should be able 
to take this skeleton 
structure and modify it 
to fit a specific situ- 
ation. Certainly, more 
Information on how to 
make a selection could 
be useful. Also, a real 
application would do 
other things besides 
simply select the other 
menus. Enter these 
definitions, tiy them 
out, use them as "boiler 
plate*, and, most 
lmpoitant of all. add 
your own variations. 

Until next time, may 
the FORTH be with 
you! 



: »» ( - n > 

\ RDL 08/19/88 

\ Input a elngle digit 

PAD 1 EXPECT BL PAD 



1* CI 

PAD 1- NUMBER DROP 



: SELECTION-ERROR ( - ) 
\ Error aeaaage 

CR .* ERROR-INVALID CHOICE" 



CREATE MEND-LIST 3 2' ALLOT 
\ Initialize vector array 



: DO-IT (n-l 

\ Proceaa execution vector 

( n ) 2« MENU-LIST ♦ 

» EXECUTE ; 



CR 



\ RDL 08/19/88 



\ RDL 08/19/88 



\ RDL 08/19/88 



\ point to vector 
\ make vectored jump 



MENUO ( - ) \ RDL 08/19/88 

CR CR ." Thla la the FIRST menu." CR 

Select one of the other menus by preaalng Ita aeclectlon" 
code." CR 

EXIT from thla program." CR 

2 SECOND menu" CR 

3 THIRD aenu' CR 
Your choice: " *l 

CASE 

2 OP MENU-LIST 1 DO-IT ENDOf 

3 OF MENU-LIST 2 DO-IT ENDOF 

OF CR ." Graceful exit." CR ABORT ENDOF 
SELECTION-ERROR DO-IT 
ENDCASE ; 



MENU0 MENU-LIST 2* 



! 



\ load vector table 



\ RDL 08/19/88 



MENU1 ( - } 

CR CR ." Thla la the SECOND menu." CR 

,' Select one of the other menus by preaalng lta aeclectlon' 

.- code." CR 

EXIT from thla program.' CR 
." 1 FIRST menu' CR 

3 THIRD menu- CR 
.- Your choice: - M 
CASE 

1 OF MENU-LIST DO-IT ENDOF 
3 OF MENU-LIST 2 DO-IT ENDOF 
OF CR .' Craceful exit.- CR ABORT ENDOF 
SELECTION-ERROR DO-IT 
ENDCASE ; 



MENV1 MENU-LIST 1 



1 



\ load vector table 



MEXU2 < - ) \ RDL 08/19/88 

CR CR .* This la the THIRD menu.* CR 

.' Select one of the other menus by preaalng lta (selection* 
.- code." CR 

EXIT from thla program." CR 

1 FIRST menu- CR 

2 SECOND menu" CR 
." Your choice: * #♦ 

CASE 

1 OF MENU-LIST DO-IT ENDOF 

2 OF MENU-LIST 1 DO-IT ENDOF 

V OF CR ." Craceful exit.- CR ASORT ENDOF 
SELECTION-ERROR DO-IT 
ENOCASE ; 



MENU2 MENU-LIST 2 



1 



\ load vector table 



FOR THOSE WH 
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SK*DOS and the PT68K-2 

A FUN Way 
To Learn 68000 Computing 



A computer and associ- 
ated software that Is In- 
tended for the hobbyist 
should be affordable, power- 
ful, rational in design and 
FUN to use. After working 
for years with computerized 
x-ray scanners using minis 
which were powerful but cer- 
tainly not affordable or prac- 
tical for hobby use and IBM 
PC's which were affordable 
but no fun. IVe found the 
system I've always wanted in 
the PT68K-2 68000 com- 
puter running SK'DOS as 
the operating system. 

The PT68K-2 is a single 
board computer available as 
either a kit or fully as- 
sembled with several con- 
figuration options from Pe- 
ripheral Technology that 
combines performance and 
affordabillty. SK*DOS is an 
operating system that has 
the power to take advantage 
of the computer's capabili- 
ties without being cumber- 
some or complex. Together 
they combine to become a 
highly useful, cost-effective 
and FUN introduction to 
68000 computing. 



By: Michael Daly 

334 Main Slreel ApL B-4 

East Greenville. Pa. 18041 

I purchased my PT68K-2 
as a kit running at 12.5 mhz 
with 1 meg of ram, mono- 
chrome monitor, two 720k 
5.25" drives and the usual 
items (power supply, case, 
enhanced keyboard. etc.) to 
make a complete system. 
Building the unit was done 
In stages so that construc- 
tion errors could be more 
readily traced and corrected. 
The cpu support circuits 
went in first, then address, 
ram and i/o circuits. Usu- 
ally it would not be practical 
to build a complex device as 
a computer under home 
conditions but due to the 
modular implementation and 
use of the supplied HUMBUG 
monitor the computer was 
up and running in three days 
(working on it only a couple 
of hours per day) using noth- 
ing more complicated than a 
multimeter and a logic probe. 
The kit comes with assembly 
instructions that are suffi- 
cient for the advanced kit 
builder and the PT68K-2 
theory of operation has been 
the subject of a multi-part 
tutorial by Peter Stark. 



After the first few days of 
use. however, a curious 
thing happened. The system 
would go into never-never 
land and could only be 
brought back by a hardware 
reset. This would occur 
more frequently with some 
software and not at all with 
other programs. I should 
mention at this point that 
the system board has a mpu 
clock jumper so the user 
may select either a 8mhz rate 
or the optional faster rate (10 
or 12.5 mhz.). When the 
68000 cpu clock was set to 
8mhz the system was rock 
steady with no problems of 
any sort. I had become so 
hooked using the system ( a 
MOST re freshing change 
from the Intel-based systems 
I'd used in the past) that I 
couldn't bear to part with it 
long enough to send it back 
to Peripheral Technology for 
their evaluation. Finally, 
while waiting for an update 
of my SK a DOS disk to arrive. 
I sent the board back to PT 
and alter much head 
scratching on their part, they 
got the board to function 
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reliably at 12.5mhz. Tills was 
accomplished by changing 
the 74LS10 In the dtack 
circuit to a 74S10 and 
changing the value of one of 
the capacitors. The unit 
works great but Fred Brown 
of FT can't explain why my 
board was so fussy when all 
the other units shipped were 
OK (since he designed the 
board. I'm not even going to 
try to explain It). I just want 
to say many thanks for his 
efforts - It's nice to know 
you've given some of your 
hard earned cash to a com- 
pany that stands behind 
their product and in my case 
went the extra distance to 
provide customer satisfac- 
tion, Along wllh the speed 
fix I also acquired a 40meg 
hard drive. 1200 baud mo- 
dem and a printer to round 
out the hardware part of the 
system. Since the PT68K-2 
uses IBM clone parts, these 
additions were accomplished 
at a very reasonable cost. 

Computer hardware Is 
useless, of course, without 
control and application soft- 
ware to run It. The operating 
system can either enhance 
the hardware or degrade it's 
performance by being so 
cumbersome or complicated 
that the average (read non- 
professional programmer - 
like me) can't access all the 
system features. Being awk- 
ward or complex to the point 
of obscurity is NOT the case 
with SK'DOS. 

Tills Is a single-user, 
single-tasking OS (for now) 
that comes with a trove of 
utilities that are simple to 
use and very functional (not 
Just bells & whistles). 



SK*DOS Is produced by Peter 
Stark's Star-K Software 
Systems and comes bundled 
with the PT68K-2 when the 
floppy drive kit option or PT 
assembled board Is pur- 
chased. 

It supports custom device 
drivers, batch files, keyboard 
typeahead, i/o redirection, 
pipes. TSR's. memory cach- 
ing and a ramdlsk. The 
utilities have built-in help 
messages and are straight- 
forward In their use. Want 
to format a floppy or Win- 
chester drive? No problem, 
just call the appropriate 
format program, answer 
questions regarding the 
drive's specifications and 
there you have it - a format- 
ted drive with the bad blocks 
deleted from the free chain (if 
It's a Winchester partitioning 
is also accomplished at the 
same time in accordance 
with your responses to the 
formatter's queries). Try 
doing the same thing with a 
ms-dos based system! It's a 
JOKE!! All the other utilities 
are as easy to use. Those 
who have been following Ron 
Anderson's column know 
that SK*DOS provides sub- 
stantial help for those who 
work In assembler. Sixty 
DOS calls and seventeen 
ROM calls are available along 
with a file of system equates 
to make assembly easier. 

SK*DOS is highly similar 
to FLEX and those familiar 
with that OS should feel 
right at home. In fact. I've 
heard SK*DOS described as 
the OS that continues where 
FLEX stopped. Peter Is 
responsive to feedback from 
users and even if he doesn't 



agree with your view at least 
he'll listen. If he likes an 
idea, it'll be incorporated in a 
revised version. His update 
policy Is as rational as the 
OS - send back your disk 
along with return postage 
and your update is on It's 
way. Peter's common-sense 
design of SK*DOS together 
with his acknowledgement of 
customer feedback add up to 
a class act that lhe big boys 
who write more mainstream 
OS's would be wise to emu- 
late. 

An operating system 
without application programs 
would be as useful as com- 
puter hardware without a 
power supply. Fortunately, 
the Pr68K-2 can run the 
vast majority of software 
written for FLEX as SK*DOS 
has as a utility a 6809 emu- 
lator. The SK*DOS users 
group under the guidance of 
Sidney Thompson can pro- 
vide a number of 68000 pro- 
grams such as MlcroEMACS. 
small-C compiler, communi- 
cations software and other 
programs all for a nominal 
distribution charge. Bundled 
with SK*DOS is an assem- 
bler written by Computer 
Systems Consultants. When 
you purchase the full K & R 
C compiler from CSC you 
also get the assembler and 
MlcroEMACS. Other vendors 
are beginning to Implement 
or have already Implemented 
software such as spelling 
checkers, disassemblers. C 
programming support tools 
and MIDI control programs. 
All of these programs are 
quite reasonable in cost and 
shareware/freeware applica- 
tions can also be acquired. 
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UniFLEX Internals 



Egbert Jan van den Bussche 
Raam 50-a 
2611 LV DELFr 
HOLLAND 

PART 1 

Introduction. 

UniFLEX(tm) is a mulU-user/multl-tasklng 
UNDC(tm) like operating system for 6809 and 680XX 
processors written by TSC. It was originally devel- 
oped for SWTPc 6809 hardware but the 680XX 
version is ported to many other brands. The system 
is completely written in assembler and is therefore 
very fast. 1*11 try to describe some changes made to 
6809 UniFLEX to adapt it to different hardware. I'm 
afraid this stoiy will be a little of this and a little of 
that, just because I don't know where to start. If I get 
requests from readers for special Items I'll be happy 
to dig into It and steer the stoiy in that direction. 
However. I must admit that UniFLEX has still a few 
black holes for me too... 

How It all started. 

I followed the whole live of UniFLEX from the 
very fiist version shipped. In those years I worked for 
acompany representing SWTPc andTSC in Holland. 
We were using FLEX on 6809's and multi-user 
SDOS (Software Dynamics) on MSI systems (Mid- 
west Scientific Instruments) at that time. We're talk- 
ing pre-wincester days, end seventies. When 
UniFLEX first came in we were running it on dual 
floppy systems (SWrPc 6809/DMF-2) and were 
amazed how fast the drive select LEDs could flicker 
(amongst other more useful features...). I think it 
was even a 1 MHz system, yes, must be, because 
soon after we got the CDS-1 and we had a lot of 
trouble to get it to run on 2 MHz. I remember 
spending X-mas day and even old years evening in 
the office. Later we received the add-on board for the 
MD-HD board, and finally it worked. Then came the 
small Winchesters (DMF-3) which were much 
cheaper but, at the same time the dollar became so 
expensive that we lost the fight against the PC, and 
finally we had to cease business... 



About the hardware. 

At that time I had quite a lot of SWTPc hardware 
at home, mostly 6809 FLEX systems that were 
traded in for 20-blt address systems (S/09). Being 
used to UniFLEX, I wanted it at home also and I 
started building a DMF-2 controller, bought 2 8" 
floppy drives, converted a MP-B2 motherboard to 
extended addressing and added the functionality of 
the MP-ID (timer/baudrate parallel printer port) on 
the I/O bus. A lot of wire wrapping later, the system 
behaved as a much newer SWTPc box. I went a little 
bit further by making the I/O decoding more pre- 
cise, SWIPc had always a lot of double addressing 
on $XE000 and $XFO00. throwing away nearly 128 
K of address space. 1 had big plans for those address 
ranges like virtual disk and a ROM area. Because 
nobody with standard hardware would be using this 
address space. I was sure of an interference free 
private playground. Well, the RAM disk is still not 
there but recently I exchanged a 64K RAM board (by 
the way: this board is very easily converted to 256 
K...) for a 64K ROM/RAM board which will be put to 
work soon. I'm sure It must be possible to put 
UniFLEX in ROM and start It from there with a 
UniBUG command. 

Putting efforts together. 

In the mean time some 6809 fanatics with 
similar systems gathered together and founded the 
CS/SWITc user group and UniFLEX was ordered by 
us for some of the systems that should meet the re- 
quirements, and In fact it WORKED!. Then the fun 
started. As real hobbyists we wanted things differ- 
ent than standard. We started adding a Winchester 
drive, not the SWIPc way with the WD 100X control- 
ler but with a SASI controller which happened to be 
available. This enforced us to find out how UniFLEX 
handles Its devices. We disassembled it and found 
ourselves confronted with a 250 page 'source' list- 
ing. A lot of days (and nights) later we managed to 
overlay the original CDS harddlsk driver In UniFLEX 
with our own code and /dev/hdO came to life. 
Formatting the thing was done by sending the 
correct bytes to the SASI controller with monitor 
routines. The SASI controller is slightly more Intel- 
ligent than the Western Digital controller, it can 
format the drive quite easily. At the time of this 
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writing we do not use overlaying any more we Just checked and a jump Is made to the correct interrupt 
relink a bunch of relocatable modules. handler. 



Modifications to my home system. 

1 stlcked to the TSC/SWTPc approach and 
piggy-backed yet another board on my DMF-2 con- 
troller (See 68 Micro Journal...) as host adapter to 
the WD1 002-5 controller board I bought. This con- 
troller supports 3 Winchesters and 4 5.25 lloppy 
diives. The host adapter is connected to the DMA 
controller on the DMF-2 controller similar to the 
situation on the DMF-3 board, but there are certain 
hard to avoid differences like inverted data path to 
floppy controller chip. The inteiTupt trapping is also 
slightly different. In figure 1 you see the host adaptor 
for the WD 1 002-5 board. It's more or less the same 
as on the DMF-3 board. The DMA controller still 
resides at address $FF000-$FF01F, the floppy 
controller at $FF020-$FF023, at $FF024 is the drive 
select latch located, the WD 1002 board is addressed 
from $FF030-$FF036, at $FF040 the extended 
addressing latch and at $FF070 is an interrupt 
source latch added. You see the DMF-2 board Is a 
workhorse in my system, It services 2 8" floppies. 2 
5.25" floppies and. via the WD 1002. one 15 Mb 
Winchester, two 5Mb Winchesters and a 80 track 
5.25" floppy (not operational yet). 

On the 30 pin bus are located: 6 SI- 1 (MSi) serial 
interfaces ($FE000/04, $FE010/ 14.$FE020/24), a 
home-made MP-QP at $FE060 combined with a 
serial printer port at $FE070, The MP-ID substitute 
with timer ($FE090) and parallel printer poit 
($FE080) and a clock/calendar board ($FE0A0) are 
all three on one board on port 7. The monitor ROM 
on the CPU board is essentially UniBUG 1 .9. but my 
version accepts a drive number alter typing T or "W 
to boot from floppy or Winchester. 

Software. 

To get UnlFLEX work with this configuration a 
few changes were made. 

1. A 'formatwd' was created from the standard 
'formatwdl000\ TSC uses for 

all formatters the same program, but every 
time a different 'write track 

ioutine'. 'set parameters routine' and the 
correct boot code. 

2. A new wd driver and IRQ routine for 
UniFLEX. UnlFLEX must configure itself 

to use the coirect boot drive. 

See listing 1 for my interrupt routine. I check 
only for AClAltke terminal potts, floppy or Winches- 
ter IRQ and no harddisks (CDS- 1 like) at $FF 1 00 or 
$FF300. Somewhere near the end the IRQ source is 



Listing 2 gives the source code for the Winchester 
bootstrap routine. It's quite obvious what happens 
if you know how the file system works. I'll come back 
to this later on. 

Listing 3 is one of the UnlFLEX initialization 
routines where ROOT. PIPE, and SWAP are assigned 
to logical devices. This routine doesn't use the 
settings inside UnlFLEX (see /etc/tune) but copies 
the information set up by the monitor ROM to those 
internal locations. 

Next time some more information on the file 
system. 
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LISTING I, SlMpliriVd 1*0 routine. 
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<SQ0*0 itore for divide 
*y 4 * 9*t l*b byte* oT block nunber 

<S00e2 store for divide 
■ acta, per nuober of *ectora 

<300e4 store divi*or 
divide divide 50OC0/3 by 300E4/& 
<500el realdu is sector number 

vd_nc put it eector we want In the MD1002 

head*, per nuatb* r of head* 

<500a* atore aa dlvlanr 

divide divide again to gat the cylinder 

<500e2 cylinder number 

<3O0{6 erase flag for tandem heada 

cylflg.pcr flag for nigh cyl. number 

vd_crod no, put in ND1002 aa li 

cyla.pcr Cyl . OK? 

vd_cnd ye*, put in vdl002 

cyl*. per no. subtract number of cyl. 

<»00f6 aet flag (or tandem heads 

vd_clh put cylinder In MD1002 
vd_cll 

<500*7 get head (remainder of laet division) 
lilOlOOOOO or-in tCC bit 
b tamp, save an atack 

<$00f6 get tandem head flag 

put In correct place 



,s> place In ahd template 

SDfff get drive from TurboBUC monitor 

wd_ahd put In M01002 

♦ 52b read cum node 

wd_i_c put in WP10O2 

dma cl cnack st.atui on OHA channel 

wddend wait for OEND flag 

*-d a c check atatua of WDJ0C2 

wdw*i2 

wallVOO wait eon* non 
udwalt 

■ 1 

wdviit 



valSOO 
wdloop 



rol 
rol 
rol 
rol 
dec 
bne 
con 
con 
coaj 

COB 

lar 

roc 

pul a 

Ida 

ttf 

lar* 

lira 

lira 

lara 

or* 

sta 

aorb 

aalb 

avlb 

aalb 

aalb 

pan.* 

tfr 

anda 

or* 

CORM 

comb 

•td 

ldd 

• td 

Ida 

■ t* 

Id* 

it* 

rti 

ldx 

lea* 

bne 

rt* 



<500el 

<500o0 

<500e7 

<500et 

, e 

dlvldl 

<500e0 

<500el 

<S00e2 

<S00e3 

<J0Ca6 

<S00ef 

b.pc 

5010b 

a.b 



loop Over 



clean up atack/raturn 
get Tya . page at I0BXXK 
«uke copy 



M10 

■:Xtadr put in extended addr. latch an DHF-2 

tilt 



xux 1* 4K transfer 



dxi*_al addreaa to transfer to 

• !S<12 only nice blocks 

d»*_bl number of byti#a 

tellllllll write In memory 

dm* cl put in channel control register 

itlMLllOl thl* chennel only 

ta*_pc put In priority control register 



iiOO 
-1.x 
wdloop 



wait loop 



cyla fdb 321 
aecta fdb |1 

hud* Mb 02 

cylfig feb o 

filler rzb illj • tiller) 

■ end of boot sector 



Mf f f f 

dA*_pC 



• 521 
b 



(and dm*_lcj all quiet now 



32 bit operation 



1122 










a 














1123 










■ 


overwrite root 


. pipe en 


swap devli 


1124 










■ 


In 


ur.ifl.Ex, 


• 9 


eat up by TurboBUC 


1121 










a 














1126 


■ 






0338 


lnlt02 


egu 




• 




1121 




033B 


9E 


32 








ldx 




raotdev 




1128 


X 


033D 


BF 


oooo 








ILA 




rootdu 


overwrite 


default 
























1129 
























1130 




9360 


9E 


34 








Ida 




plpedev 




1131 


X 


D342 


be- 


0000 








atx 




plpedv 


overwrite 


default 
























1132 
























1)33 




0315 


st 


36 








ldx 




r wapoev 




1134 


X 


0341 


OF 


0000 








ftx 




a«apdv 


overwrliv 


default 
























113S 
























1136 
























1137 












cl 


■ ar 


500)1 


-SOOeO 




11)1 

























L1STINS 3. Pari or lnltialllation. 



«S0C»6 
wdcalc 

<300e6 

<>00o4 
wdcalc 
<300e6 

<S0Oa) 
<S00e2 



FOR THOSE WH< 
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OS-9 UniBridge Connects UNIX to Real Time 

UniBridge is an advanced software package for C language development and Ethernet communication that 
connects UNIX to OS-9. With UniBridge VMEbus system integrators and designers can now develop real- 
time applications using popular UNIX-based workstations. This allows OS-9 systems to be used with 
popular SUN, DEC VAX, HP and Motorola UNIX workstations for distributed development and real-time 
supervisory control. 

Software engineers can use UniBridge to connect the rich development environment of UNIX to the 
powerful real-time capabilities of OS-9. The UniBridge package contains all of the sophisticated tools 
needed to make the connection between a UNIX host and OS-9 target. UniBridge includes: 

OS-9/XCC UniBridge contains both UNIX and OS-9 resident C Compilers for 68000 or 68020 micropro- 
cessors with full 68881 support. Users can compile on the host or target to produce compact, re-entrant, 
position independent object code for real-time execution. Since the OS-9 C Compiler utilizes UNIX C 
standard libraries, C programs can be compiled with OS-9/XCC to operate on OS-9 resident systems without 
program conversion. UNIX standard libraries also allow OS-9 C programs to be easily ported to the host 
environment. 




UniBridge Moduli 
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PCBridge Links PC's to Real Time 

PC Bridge is an easy-to-use PC-hosted development system for OS9/680xO applications. Through PCBr- 
idge, MS-DOS users gain access to the OS-9 Operating System. PCBridge provides a C cross compiler, 
assembler and linker, and a set of program development utilities. These utilities include terminal emulation, 
text and binary file transfers between MS-DOS and OS-9, file manipulation utilities and session logging. The 
development utilities arc distributed between the host and target systems. 

PCBridge provides a platform for distributed applications, building synergistically upon the teal-time 
aspects of OS-9 and an easy-to-use PCBridge interface under MS-DOS. For example, OS-9 can be used for 
such tasks as real-time data acquisition, image processing, factory and robotics control. PCBiidge can link 
these types of systems for process monitoring, status and control to information management applications 
on PC-DOS. A total distributed application can be developed and integrated using PCBiidge. The system 
uses a front-end PC/XT/ AT which is linked to the target OS-9 system via a high-speed serial line. The user 
interface is pop up menu-driven, with the user selecting a function (Edit, Compile program, load memory 
module, etc.) indicatingnecessary parameters, and the PC and OS-9 systems cooperate to perform the 
operation without further user intervention. Selections arc made via keyword, keypad cursor keys, or a 
mouse 



(PC DC 

/ RS232 \ 

bommuntaattonl 








-9 1 

Memory \ 
Module 1 
Loader M 


>S J— 


_ PCBridge t 


( OS 




User Interface 


[ Development 
I Utilities j 


\ Package J 






File 
Editor 


1 / Crosa C \ 
J 1 Compiler, \ 
r Linker, 1 

V AjMirbltr, m 
\Debuggef^W 



PCBrtdg* Module* 

The target OS-9 system can be almost any configuration, including ROM-based with limited RAM and no 
disk. Applications can be developed on the PC and loaded into the target system across a high-speed serial 
line for execution or testing. 
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PCBiidge is distributed on either 3 1/2" or 5 1/4" diskettes, and come with complete professional 
documentation and free 90-days "Hotline" support. For additional infoimation on PCBridge, contact 
Microware today. 

OS-9/ESP The OS-9/ESP Ethernet Support Package provides complete Ethernet TCP/IP communication 
between the host environment and OS-9 based systems. OS-9/ESP incorporates both FTP and Telnet 
protocols for efficient file transfer and remote login capabilities. Users can easily access OS-9 from UNIX, 
UNIX from OS-9 and OS-9 from OS-9 for distributed software development and supervisory real-time 
execution. OS-9/ESP features a C compatible Berkeley 4.2 socket library combined into an Internet database 
as a single OS-9 data module. 

OS-9/SRCDBG OS-9/SRCDBG combines both a full-featured C Source Level Debugger and System State 
Debugger to provide a rich environment for testing and debugging OS-9 C Language programs. The C 
Source level Debugger features a C expression interpreter and an extensive command set which allows the 
user to debug any OS-9 C program at the source level. Users have the ability to invoke debugger control and 
communication, data manipulation and system commands to significantly decrease software development 
time. 

UniBridge comes with complete professional documentation and free 90-day "Hotline" support. For 
additional information on UniBridge, contact Microware today . 



MICROWARE UPDATE POLICY 

Microware offers customers who purchased Veision 1 .0 of any end-user software product an update to the 
next version free of charge. Contact Microware within 90-days of a new version's release for complete 
update information. 

C SOURCE LEVEL DEBUGGER 

A newrelease of the Source Level Debugger is now available. Version 2.0 has been optimized for even higher 
peifoimance and includes many new powerful features. These features include: Debugging multiple module 
programs (i.e. trap handlers and subroutine modules); Assembly level debugging; Complete access to 
processor registers i n C Language expressions; conditional break points, break counts and command scripts; 
and complete stack backtrace capabilities. All modifications made in Version 2.0 have been fully 
documented in release notes 
included with the updated software. 

The complete list of Version 2.0 C Source Level Debugger Commands: 



asm(.) 


a[ssign] 


b[reak] 


c[hange] 


c[h]c 


c[h]d 


c[h]x 


con [text] 


di[asm] 


dil(ist) 


d[ump] 


fi[nd] 


fo[rk] 


f[rame] 


g[o] 


gostop(gs) 


i[nfo] 


Willi 


li[nk] 


Hist] 


lo[cals] 


l[o]g 


mflill] 


ms[earch] 


n[ext] 


o[ption] 


p[rint] 


refad] 


r[etum] 


se[tenv] 


shell($) 


s[tep] 


syfmbol] 


t[race] 


unse[tenv] 


w[atch] 








Dtxsmber '86 



46 



68 Mcro Journal 



New C Source Level Debugger Commands added to Version 2.0: 

b(reak) l<location_expr>] (:wh[en) <C_expr>] 

[:co[unt] <num>) 

The user may set conditional break points, break counts and breaks at source or assembly language locations. 

c[h]c [<scope_expression>] 

This enables the user to set break points etc. without the use of scope/line number expressions. 

c[h]x <pathlist> 

Changes the current execution directory for SrcDbg. 

con[text] [<scope_expression>) 

Fully qualifies a symbol in terms of scope. Informs the user exactly which symbol is going to be leferenced 

in an expression. 

fi[nd] [<name>] 

Displays all scope expressions found for <name>. Informs user of all occurrences of a name. 

flrame) [[+ I -J <number>) 

Changes stack frame to<number>. Frame with no arguments displays current call stack frame information. 

User now can access local variables in the function call stack. 

g(o) [<location_expr>) [:dis[play]] 

Go now provides a way to run the program to a certain spot without the user setting and removing a break 

point. 

l|o)g <pathlist> I : off 

Writes SrcDbg commands to <pathlist>. ": off, closes the log file. The user can now save a series of 

commands and re-execute them at a later time. 

lo[cals] 

Displays the values of all local symbols. This provides a quick way of referencing local variables. 

o(ption] ( <options>} 

Options: 

fpu toggle fpu register display. 

frags toggle fpu display between hex and decimal. 

rom toggle rom (soft) and ram (hard) breakpoints. 

source toggle source display during assembly level displays. 

watch toggle location display after watch expression changes. 

dbg toggle reading of ".dbg" files. 

stb toggle reading of ".stb" files. 

prompt toggle prompt output. 

echo toggle command line output 

These provide the user with greater control of the source debugger and its displays. 



68 Micro Journal December '88 47 



re[ad] [<pathlist>] 

Reads SrcDbg commands from <pathlist> and enables the debugger to read command scripts. These may 

be created by the user with an editor or with the "log" command. 

se[tenv] <environment_name> 

<environment_definition> 

Sets a shell type environment variable. The user can now change the environment for the use of the debugged 

program or the debuggers' environment itself. 

sy[mbol] [<C_expr>] 

Displays the result of the expression as a symbolic expression. This command is useful in showing what 

symbol a pointer variable is referencing. 

unse[tenv] <environment_name> 

Deletes environment variable. Provides further control 

over the environment. 

New Assembly Level Commands: 

c[hange] [<C_expr>] 

This command provides an easy way to change byte(s), word(s), or longword(s) in memory. 

gostop I gs[<number>] 

Executes <number> of machine instructions in the current subroutine. Similar to the "next" command but 

at assembly level. 

li[nk] <module_name> 

Links to <module_name> and places module address in ".r7". A user can load/link a memory module and 

then use "t7" in C Language expressions to access it. 

dil[ist] [<location_expr>][: [<count>)] 

Displays C source with disassembly. This gives the user a way to see the assembly code that is mapped to 

their C language code. 

di[sasm] [ [<C_expr>] [: [<count>]] ] 

Disassembles memory at the result of <CLexpr>. Provides a means to display assembly code. 

d[ump] [ [<C_expr>] [: [<count>] 

[<format>]] ] 

Displays memory at the result of <C_expr>. This formatted memory dump command has user controls on 

the display format. 

miTill] <begin> : <end> : <value> 

Fills memory with <value>. This command provides an easy way to fill memory with a desired bit pattern. 

ms[earch] <begin>: <end> : <value> 

[: <mask>] 

Searches memory for <value>. Provides an easy way to search memory for a desired bit pattern. 
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t[race] [<number>] 

Provides a way to step through assembly language code an 

instruction at a time. 

OS-9/68000 FORTRAN 77 COMPILER 

VERSION 1.2 

Microware has released FORTRAN 77, Veision 1 .2. This new edition update includes corrections forknown 
problems in the "fort" executive and both compiler phases, "fortp 1 " and "fortp2". In addition, the fortp2 user 
error messages are now displayed with more meaningful descriptions. For example the eiror message "can 't 
wiite temporary file" will be displayed when -t=/i€ is used and the RAM disk fills up. The D floating point 
notation format is now also supported. All modifications made in Version 1.2 have been fully documented 
in release notes included with the updated software. The Fortran update is available for both 68000 and 68020 
target systems. 



ETHERNET SUPPORT PACKAGE 

(ESP) - VERSION 1.1 

Microware announces the release of ESP Version 1.1. This new edition update incorporates bug fixes and 

enhancements to improve the reliability and performance of the ESP software. 

Two new header files appear in the DEFS directory, ermo.h is identical to the ermo.h supplied with the 3.0 
C Compiler. It includes the error number definitions for the socket errors, sgstat.h is the get/setstat struct file 
and contains additional definitions for the get/setstat options call to the ENP10 driver. 

The ETC directory includes a new error message file "emnsg.short" which incorporates the error messages, 
mentioned in the ermo.h description, into a file to use as the "/dd/sys/errmsg" file on the OS-9 target system. 

A file "enp.gate" describes how to change the "enp.a" device descriptor to direct packets to a gateway 
machine for internet routing. This can be found in the ENP directory. 

The following hardware and software is minimally require to install and run OS-9/ESP: 
. ENP- 10+ Board with V4.1 Kl Kemel ROMs 
. OS-9 System running V2.2 or later 
. Ethernet LAN system 

For complete list of all changes made in this edition update, please refer to the full release notes provided 
on the shipment floppy. 
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s 



s 



s 

I 





ECHO OFF 


' 


ECHO OFF 


! DEV.BAT 




} DEL. BAT 


! Batch file for development of assembler pro- 


! Batch file to delete multiple files 


grams 




! Written by Dave Howland 


! Written by Dave Howland 




! Vesion 1.1, 27th December 1987 


! Version 1.1, 21st December 1987 


O 


! If no parameters or *+h' , output help info 


! If no parameters or *+h' , output help 


info 


IF >%1 ■= ' GOTO help 


IF »%1 - * GOTO help 


i 


IF %1 - +h GOTO help 


IF %1 - +h GOTO help 


1 


! Perform loop until all files processed 


! Perform loop until user does not wish 


to £ 




! continue the development cycle 


s? 


IF '%1 - » GOTO help 




Sloop 


Sloop 


O" 


IF EXIST %1 THEN 


edit %l.txt 




delete %1 


%t 


r%c 


NOTE Assemble source file 


ELSE 


IF %c = y THEN 


frt f 
X 


NOTE %1 doesn't exist 


IF EXIST %l.cmd THEN 


END IF 


delete %1 .cmd 


* s 


SHIFT 


yy 


?w 


IF NOT >%1 - ' GOTO loop 


ENDIF 




GOTO exit 


asmb %l.txt %l.cmd +ls 


ch File 

rlowltnd 


! Output help info 


ENDIF 

NOTE Continue development cycle 




IF *c = y GOTO loop 


? 


Shelp 


GOTO exit 


NOTE Usage : DO DEL <f ile> <f ile> . . . 




o 
n 




! Output help info 


V) 

CO 


! Single exit point 


Shelp 


O 


8exit 


NOTE Usage : do dev <file> 
! Single exit point 
8exit 





s 

s 

o 
I 



3 
I 

SI 



* 








CURCOL 


BQU 


SCC29 


current column nuafcer In line 


• Headr 

* 


r file 


for FI£X 


programs, version 1.3, 9th September 1987 


MQCND 
ERRVEC 


BQU 
BQU 


SCC2B 
SCC2D 


end of user maoory (2) 

address of errors filename (0 - 


• FLEX 

* 


— »*» 


map 




ERRORS. SYS) 
FILECH 


(2) 
EQU 


SCC2F 


file input echo flag (0 - no echo) 


LINBUF 


EQO 


SC080 


command line input buffer (128) 


U[£FIG 


EQU 


SCC49 


case flag ($60 > lower -> upper, Sff 


CM) ADR 

Of) END 


EOU 

EQO 


SC1D0 
SC6FF 


utility coirand space 
utility canund space end 


- not) 

PROH7T 


BQU 


SCC4E 


prompt string 


SYSFCB 


EQO 


SC840 


system FCB (320) 










TTYBS 
TTYDRL 


EQU 
BOO 


SCCOO 
SCC01 


TTYSET back-space char 
TTYSET delete char 


* Printer routines 




TTYEOL 
TTYDEP 
TTYHID 
TTWUL 
TTYTAB 


EQO 
EQU 

EQU 
EQU 
EQU 


SCC02 
SCC03 
SCC04 
SCC05 
SCC06 


TTYSET end of line char 
TTYSET page depth count 
TTYSET page width count 
TTYSET null count 
TTYSET tab char 


PRTIHT 
PRTCKK 
PRTOUT 
PRTBSY 


BQU 
BQU 
BQU 
BQU 


SCCCD 
SCCD8 
SCCE4 

SCCFC 


printer initialise routine 
printer status check routine 
printer output routine 
print spooler busy status (0 - not 


TTYBSE 


EQU 


SCC07 


TTYSBT backspace echo char 


busy) 








TTYEJ 


BQU 


SCC08 


TTYSET eject count 










TTYPS 
TTYESC 


BQU 

EQU 


SCC09 
SCCOA 


TTYSET pause control (0 - enabled) 
TTYSET escape char 


* System routines 




SYSDRV 
NRKDRV 
SYSFLG 
DATEM 
DATE_D 
DATE~Y 
LSTTRH 
CIASS calls 


EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
BQU 


SCCOB 
SCCOC 
SCCOD 
SCCOE 
SCCOF 
SCC 10 

seen 


system drive number 

work drive number 

use system drive flag 

system date - months 

system date - days 

system date - years 

last terminator, after NXTCH or 


COLDS 

HARMS 

RENTER 

INCH 

INCH2 

OUTCH 

OUTCH2 


BQU 
BQU 
EQU 
EQU 
BQU 
BQU 
EQU 


SCD00 
SCD03 

scooe 

SCD09 
SCDOC 
SCDOF 
SCD12 


cold start entry point 

warm start entry point 

dos main loop re-entry point 

input char to ACCA (alterable) 

input char to ACCA (not alterable) 

output char from ACCA (alterable) 

output char from ACCA (not alter- 


USRCMD 
LINPTR 


EQU 
EQU 


SCC12 

seen 


pointer to user coaoand table (2) 
pointer to next char In LINBUF (2) 


able) 

GETCHR 


EQU 


SCD15 


get char into ACCA (uses INCH or 


ESCRET 
(2) 


EQU 


SCC16 


escape return address (set to MARIS) 


INCH2) 

PUTCHR 


EQU 


SCD18 


put char from ACCA (uses PUTCK or 


CURCKR 
PRVCKR 
CURLIN 
LDOFF 


EOU 
BQU 
BQU 
EOU 


SCC18 
SCC19 
SCCIA 
SCC IB 


current char returned by NXTCK 
previous char returned by NXTCK 
current line number on a page 
loader offset address (2) 


PUTCH2) 

IKBUFF 
PSTRNG 
CLASS 


EQU 
EOU 
EQU 


SCD1B 

SCD5S 
SCD21 


input line to LINBUF, reset LINPTR 
print CR/LF and IX -> string 
classify char in ACCA (zero carry - 


TFRFLG 
(0 - no) 


BQU 


SCC1D 


transfer address found while loading 


alphanuDi) 
PCRLF 


EOU 


SCD24 


print CR/LF 


TFRADR 
(2) 


EOU 


SCC1E 


transfer address, if TFRFTC ■ yes 


NXTCH 
CLASS 


EQU 


SCD27 


get next char from LINBUF, exit via 


ERRTYP 


EQU 


SCC20 


error code returned by EMS 


RSTRIO 


EQU 


SCD2A 


restore IO vectors (mCH - xxCK2, 


SPBCIO 
no) 


BQU 


SCC21 


ignore TTYSET width and escape (0 - 


xxswr - 0) 

GETFIL 


EQU 


SCD2D 


get file spec from LINBUF to IX -> 


OUTSWT 
- OOTCH2) 


BQU 


SCC22 


PUTCHR output switch (0 - OUTCH, Sff 


FCB 

LOAD 


BQU 


SCD30 


load file, name in SYSFCB 


INPSWT 
INCH2) 


EOU 


SCC23 


GETCHR Input switch (0 - INCH, Sff - 


SETEXT 
(below) in 


BQU 
ACCA 


SCD33 


set extension in IX -> FCB, code 


FILOUT 
GETCHR (2) 


EQU 


SCC24 


address of FCB for file input via 


ADDBX 
OUT DEC 


EQU 
EQU 


SCD36 
SCD39 


add ACCB to IX 

decimal output, IX -> 2 byte value 


FILIN 
POTCHR (2) 


BQU 


50C26 


address of FCB for file output via 


OUT HEX 
RPTERA 


BQU 

EOU 


SCD3C 
SCD3F 


hex output, IX -> 1 byte value 
report error, IX -> FCB containing 


ChDFLG 
via OOCXKD) 


BQU 


SCC28 


OOOWD flag (0 - not, Sff • called 


error code 
GBTHEX 


EQU 


SCD42 


get hex number from LINBUF into IX 










OUT ADR 


EQU 


SCD45 


hex output, IX -> 2 byte value 






! 

c 

i 





nfflEC 


EOU 


$CD48 


get decimal number from LINBUF into 


• 










IX 








F_FUNC 


EQU 





function code 




oootro 


EQO 


SCD4B 


call DOS, ooonand in LINBUF. LINPTR 


FJERR 


EOU 


1 


error status byte 




-> coamand 








F_ACT 


EQU 


2 


activity status (1 - read. 2 - 




STAT 


EOU 


SCD4E 


check terminal input status (Z clear 


write" 










- char) 








F_DRIV 


EQU 


3 


drive nunber (0 to 3) 




< 








F NAME 


EOU 


4 


file name (left just., filled with 




• 








0) (S) 










* File 


Miuqusnt system - 


entry points 


F_BXT 


EQU 


12 


file extension (left just., filled 




• 








with 0) (3) 










FMSBtT 


EOU 


$D400 


initialise FHS 


F_ATTR 


EOU 


15 


file attributes (1 • set) 




OCCLS 


EOU 


$0403 


close all open files 


F~STRX 


EOU 


17 


starting track/sector of file (2) 




FMS 


EQO 


$D406 


call FMS. IX -> FCB 


F_ETHK 


EOU 


19 


ending track/sector of file (2) 




• 








F~SIZE 


EOU 


21 


number of sectors in file (2) 




* 








FJFSK 


EQU 


23 


file sector map flag (0 • seq, $02 • 




* File 


management system - 


global variables 


random) 










* 








F_DATE 


BQU 


25 


file creation data (month, day, 




FK5BAS 


EOU 


$0409 


pointer to FCB chain/ or (-> 


year)~<3) 










FjCPTR) (2) 








F_CPTR 


EOU 


26 


FCB chain pointer (2) 




OCCUR 


EOU 


$D40B 


pointer to last processed FCB (-> 


F TRKS 


EQU 


30 


track/sector of sector in F SBUF (2) 




FfUNC) <2) 








F_REC 


EQU 


32 


logical record number of sector in 




FMSVBR 


EOU 


SD43S 


read after write verify flag (0 - 


F_SBUF (2) 










no) 








FINDX 


aou 


34 


offset of next data byte in F SBUF 




* 








F_RND 


EQU 


35 


offset of random data byte to access 




» 








in F_SBUF 










* File 


management system - 


function codes 


F_DIR 


EQU 


47 


track/sector/offset of dir entry in 




* 








FCB (3) 










M_READ 


EOU 





read next byte from file open for 


F_SCR 


EQU 


53 


new name/extension of file being 




read 








renased (11) 








M_HRIT 


EOU 





write next byte to file open for 


F_SCF 


EQU 


59 


space compression flag (0 • yes) 




write 






■ 


F~SBUF 


EOU 


64 


sector buffer (bytes 0-3 - link, 4- 




M_OPHR 


EOU 


1 


open file for read 


255 - data) 










M_oraw 


EQU 


2 


open file for write 


F_LEN 


EOU 


320 


FCB length 




MCMJU 


EQU 


3 


open file for update 


* 










H CLOS 


EQU 


4 


close file 


* 








H 


MJUMD 


EQU 


5 


rewind file opened for read 


• File 


protect 


ion code masks 




O 


MJ*ND 


EQU 


6 


open directory 


* 








7 


MJKTD 


EQU 


7 


get directory information record 


P_CAT 


EOU 


$10 


catalogue protected 


8 

a 


M PUTD 


EQU 


8 


put directory information record 


P_REA0 


EOU 


$20 


read protected 


M_RSC 


EOU 


9 


read single sector 


PjKL 


EOU 


$40 


delete protected 


MJfiSC 


EQU 


10 


write single sector 


pjesrr 


EOU 


$80 


write protected 


i 


MJ3EL 


EOU 


12 


delete file 


• 








1 


M_REN 


EOU 


13 


rename file (new name in F_SCR) 


» 








B. 


MKEXT 


EOU 


15 


next sequential sector 


• System Information Record 


offsets 


I 


M OPNS 


EOU 


16 


open system information record 


* 








5 


M_GETR 


EOU 


17 


get random byte from sector 


S^VKAM 


EQU 


16 


volume name 


5 

a 


M_PUTR 


EQU 


IS 


pjt random byte to sector 


S DTKS 


EQU 


24 


current directory track/sector 


M_NXTD 


aou 


20 


find next drive 


S_VMUM 


EOU 


27 


volume number 


M_HOVR 


EQU 


21 


move to any record in random file 


S_FRST 


EQU 


29 


first track/sector in free chain 




H PKVR 


EQU 


22 


stave to previous record in random 


SFRMD 


EQU 


31 


last track/sector in free chain 




file 








s_fmn 


EQU 


33 


number of sectors in free chain 




* 








SJJATE 


EOU 


35 


disk creation date 




• 








S_HTFK 


EOU 


38 


highest track number on disk 




* File 


Control 


Block offset 


s 


S~HSCT 


EOU 


39 


highest sector number on disk 
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MOTOROLA DSP PROCESSOR PROVIDES KEY 
FEATURES IN NeXT COMPUTER SYSTEM 

NeXT Use* 5600 1 For CD-Qu»li ty Sound , 
Speech Synthesis. Modem. FAX 



Alan Kelly 

Cunningham Cpmntunicioofi, be 

(40&S 912 0400 



Jane Basts 

MaOtevcee ssor Product* Croup 

(312)440-2033 



AUSTIN, Tern. Oct. IZr 19Ba — Moanv^*i Maaorxorxuar Prtatucta Group today 
I (tut it* high pBfwmuc ctfhai signal processor (DSP), the DSP36001. will 
men offered Ia the Mwcna^nrr from NeXT. Inc. (Palo Alio, 
Caltf .). TV 56001 give* Ac NcXT" Gi*aa*w system Hey csraWliran a ampacs disc 
qualsry ifimfl_ fp^*— ~h lynih^nit s high-^ocd h»»l m f aojmHc ^v*trfUfTr niny 
pnBflioft, voice mail and high-speed numeric pm-min g, NcXT Is the ftm compoier 
aMmfrCQacz to infcj^ the 56001 to lit ia systems. 

T)w ayssxni completely rede fimhcrw people will interact with anntfm," tiki Steve 
Jobs, fittiddu nod cJtatrasu of NcXT "The SeDOl helps us provide tn i single *yncm an 
iODcriihk depth of ■JfticnrftBi from tynsThony- tile sound to i bifh-ppceUCTXjdtjn." 

lotrEEhJced ifi March 198?. the Motorola 3600 1 is a general purposp ciptal Signal 
PBBffBQT whose ■nhitccnoc J* ccninae&d for high data tflFDMg^m and teal time 
pTnttmrt It is* signed dtftcOy onto the aswhc»b«>a/d of the NcXT Computer System. 
and opera* i ui conjunction widi Motorola's 68030 and 6&M2tBBi) processing engines. 

The 56001 providet the basis for oo-board data coamainicauofu le g, ft* s*>d modem! 
and lound synthesis (eg voice mail, voice interactive prafraim. sound editing and 
high fidelity audio), it recreates CD^uility sound because rt* arehjitcrure often high data 
ihroughpul and I id decibels of dynsrwc range The processor also nodulaie^ and 
demoluliiK daia signals ai pan of die machine's high speod tnirrnal madem. With its 
speech synthesis capabilities, u allows the NeXT system to have integrated voce mail 

"We tec die NeXT system as a key endtwrcni of our DSP lechflotagy ," said Biyint 
Wilder. opcrSAKWi managero* DSP for Mo4«*ia. "The 56O0 1 gives this ptoiict 
tfemendou* value and lays the groundwork for sortie very exciting applications " 

Simplified Application Development 

The trch .uxrunrs of both the 5600] and tltc NeXT Cootpuier Syiiem give users and 
prognminro cwnniesr freedom to create digital stgnaJ processing applications 

In the NeXT system, allot the SfiOOI's on-chip peripherals and resource* arc made 
fully accessible to (he syscro user. ConveaiioTiaJ enmpuar nulm usually design 
peripheral chips into a closed enwonnxnt, which causes users to depend solely on the 
vendor for application solutions 

The NeXT system, however, gives proeransraen total access u the $6001 to create 
innovative voice, sound and data conunureicaAcn applications in an unencumbered 
deveiopme ni enwounsoi t The 36001 alio enarjorJie s a more flexible architecture thai is 
belter suited to general purpose programmm g. which helps speed the dotloprcn t process 
and maXts DSP technology available co i broader coanrunuy of pfogransnsm 

Also available in the user through Motorola are a full complemeci of third -parry 
application deveiopme m systems ukcluding: in-cucuit emulation for debugging, fully 
fuitcnonaidevetoomentftfldsysieni fatwds; a w«k vanciy of 'sofiwire devclopriKni tools 
including assemblers, stnuJatm. a C compiler, applications notes and DSP routine 
bbranes thai arc all deugnad to aJdcornpoicr uscis who are unfamiliar with DSP 

24.611 Architecture 

T t«5600 1 brings a kxy design advance to digital yen* I pm^wmj: J4-bii 
vehnasciiaTC. While caoa DSP chips process infarmalsan in 16-bit word lengths, the 36001 
udscoolyfuud-poarx DSP with 24-bit arcruccmrt With the aridrnjiaJ eight biu. the 
36001 ruhnantiaily bocdD perfbrmaccx and tarkJcs an uuuiesjaknsal cymher of DSP 



MOTOROLA 68030 POWERS MW NeXT COMPUTER 

68882 Used as Math Coproccssor 
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AUSTIN. Tenas. Oct 12. 1988— M^WroUi Microe*isxi*cr Products Croup today 
•svsnuAXd that Us lop of the line 68030 (030) and 6S882 (BB2) a skwyroce saon will power a 
new coonuier from NeXT, Inc. (Pmlo Alio, Calif.). T he new machine . called the NcXT- 
Coospvter Sysscoi, uses Mo»orola'i 21 MHr. 030 as the ccnoal processing eoginc respooiibk 
for all InfonnaiiiH processissV The asmouter also uses a 23 MHz 883 processor ^ perform 
qaihjsaaw il cflasouoioons, an essenoaj feaaur for scientific, engweenn g and busrisrss 
ippltCanoos. 

The 68000 producl bnc Is die leading es tesefyctco sor solution for hi gh pcrftrmsace. 
Ieading>e4gB systema. The 030 ("oh inirty'T masoprocr ssor n a fully cinipaobic nsaober of 
Motorola's 68000 famyy. which includes tr« 680CW and 68O30 chipa. The 69000 line is 
supprsrtcd by over S 100 b ilawm in hanl*mre and $3 htluorttn software, the world's lareesi 
base of 32-bit appbeauems 

"Any ccenpo rr coaiwfacTurcr building an ineovaovr, flesthle syturro would choose 
Mn*s>d**s 68000 family as the foundation for the BKhacio©f," said Sieve fobs-, prexkfca 
and c hairatan of NeXT 

Since hi tnooduconn in 1779. the 68000 family has been the driving force behind the 
scientific and engineering wodtftaacn oasrian, and it u widely credited for tpawrung the 
ijiapruEs rcvolwdon. lu general purpon registo set. flerjble architoctmc and esse of 
prorysusauD g make it the choice for those ccBspwtat* deDgmnj tuer fncAdly, Lnouove 
interfaces 

"The history erf oSe 68000 haa bocn one of in oov aoon. both by our customer* and by out 
Dengnerv' said Murray A. Goldman, senior vice prostdeui and geocrel ooanagoof 
Motorola 's Mscsecnrnsor Products Group. "The new NeXT system cononuei this legacy.' 

The 030 includes oaany taLaa thai irtcrcassc the osushcr of ASttttaru it un perfarra 
noultaneouiry and the moat which it can food ytforcssDOD toJAScenval cxecubon unit. It is 
the ftm eeocral purple osscrofsneessOT with nn-dup cache traartory for enr^uter 
inttructxna and dazs. The 030 Is also the &rn chip with an internal parallel azchisscoire called 
Harvint try fc arohlecruro With rwo tccfcpeialcD t ■dcVexa buses and r*o rtfcpe ndent 32-bit 
databtiscs, the prcrr-roTr can aacess and use multiple data aoenza rimultafaxjusl y 

ffaanng point UM"^g*wn are uacd to rprraltnathtTnahml calniUdcKBtn a variety of 
OUstaoi fi«*ih^* J and rngirmrringarT T ^< BI ' 1 "''' The 882 fhMflnsj-pOtnt mwh we i lix saor 
provide s soomsivatrd nuznene pnnssia g f taction s on a single chip. Iicanexecut 
inaiTucfions tursoioussDusly with the 030 com) procescx, thereby incrcasiaj overall sytn-m 
(satstroancc The 882 manipulates data as I*rg« as 80 bits (digus) long for inceasoi srrijncy 

NeXT. Inc., of Palo Alto. Calif was founded In October 1985 by Sieve Jobs. 
Co-rounder and fornss chatnrsan of Appk Qm^vter Itk^ and five citber iodividuali. The 
missksn of the piivaiely-hcidcn^avry \$ to ctsllaboraie with higher cdocaoori n develop 
(finovadvt. personal and affofQahu: compuaer atthrocju for the 1990s tod beyond. 

Motorola's $2 2 btUfon ScnDnsnOJEsor Ptodiico Oraro Sector (FtiorAU. Am.), which 
include* the Micnrprocessor PtorJuca Group (Anson. Texas >. Is a division of Maccrola, foe 
TV c rsm pa n y u (he largest and bnasdes t strpplicr of va&s^xsiucron in North Amoic*. with a 
balanced portfolio of max than 50JDOO devtcex 



appueanoni. As a 24-bit chip, the 56001 handles (he pracEXBng overflow creased by 
16-bit tjuuog-ro-dtgltal tor vrrtcn and tfeH aauul/u high iriihiDvdr pnrssifso. 

The 56001 ruuibecrioessrhctsvtEduter«s<Est(Iind-pcamD^ 
It propeases a «wi»ftd in 97 J n ai aranrijsrta , the oosc it tahea for auaUgh* to move 96 feet. 
It operates at 10.23 MIPS (onllioB ewnsrckm per exxnd) at a 20J MHz esoelc race 
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DMi Don, 



3JU) LYNN AVENUE, 
ABBOTSFORD. 
BRITISH COLUMBIA, 
CANADA. VJS IE2 



To clear up any possible craifusica in readers' minde 
regarding syaaetric Ptmctlorvs in By series logically 
Speak Ids', the notation didn't ocae out correctly in 
the October issue, and will probably also be incorrect 
for subsequent articles. First/ any 'peculiar' 
asterisks in these lessons should be deleted by the 
reader - they are a "flag* set by me to indicate to 
the typesetter that a Sysswtrlc Notation occurs in 
this line, and ay 'oo-disk' S6/1, 2,4,5 ABCDEF, for 
iiBtazKc, should actually be printed as 

In addition, where only a partial conversion appears 
and you see ■swthing like 

5*2/+, S" A8CDEF 
this should also «{pai as in the first exas-ple. 

Page 36, para 3, ssntence 3 should end with a '?', 
thus "... do stjt equal 1?* 

Page 40, psnalt para - svebc* or other a superfluous 
'a' crept into the word 'horizontally'. 

Page 57, and ay letter of earlier corrections, 
seeders still won't know what Diagram 53 1«*b like, 
so I'll repiadace it bare as part of this letter. 
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Klockargreend IB 

$-191 72 sollentune 

Sweden 

October 24, i»B8 



peer Don. 



I racantly managed to lay »y handa on a 5-year-old. aecond- 
hend UMIX machine. However, the eeller warned Be thati a) 
It wee the only one in Sweden. t>) the unuCicturec went down 
the tubea a few yeere ago and c) they hed unwittingly 
diepoeed of loat of the documentetlon a few eontha earlier. 

The machine la a VICTORY "factor eerlee". with eBBSe 
procaeaor, VME bua, 40 MB Hincheatec (aa.de by Quentum) end e 
5 HB certridge Winchester (made by DMA), it rune UniFlue* 
(UNIX Syetem III). 

Specifically, what 1 need lei 

- the following eectlona, free) the UniPlue* verelon of "UWIX 
Vol. 11, Program Development Toole" (or equivalent infoli 

PART 2i Progrem Heintenence 

2.4.1 Bource Code Control 6yetem Ueer*e Ouide 

2.4.3 Function end Uee of en BCCS Interfece Progrem 
PART 3 1 UNIX Heintenence end Information 

1.1 to J.e (I.e. the whole of PART 3) 
PART 4 ■ Networking 

4.1 to 4.3 (I.e. the whole of PART 4) 

- any herdwere/proare-anlng Information eveileble on the UNA 
drive (5 HB certrldge Winchester). 

- eny herdwere/progreaning information evelleble on the 
Quantum drive (4* HB winchaater) . 

- anything at ell on the Uniplua* implementation, for the 
VICTORY, 

- e handbook for 8VS BASIC* (silicon Valley Softwere), 

- e eource of reeeonebly-prlced certrldgee for the DMA drive 
(uaed, undemeged certrldgee ere OK) . 

- if enyone knowe of Unlplue* eenuele with Vol. Ho. IV or 
higher. I would be very greteful for e copy of the 
'content** pegee. 

In the event thet enyone he a ecceea to any of the ebove 
information, pleeee write to me (etetlng prlcee. where 
epproprlete). et the ebove eddreaa. 1 promiee to reply to 
ell (polite) lettere. 



Xnure eincarajy, ,-~. 



d.p. Johnson 
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NBM PRODUCT RELEASE 

PORTH09 

D.P.Johnson announces the release of 
PORTH09, a Forth-83 language for use with 
OS-9 (level 1 or level 2 6809). FORTH09 
code compiles to machine code. An 
application program in Forth can be saved as 
an OS-9 executable module which is 
inherently reentrant and relocatable. 
FORTH09 contains all of the Forth-8 3 
required word set and all defined extensions 
including a full assembler. Many system call 
words are provided to make full use of the 
power of OS-9. A screen editor is built in 
with variants for several video terminals 
and CoCo-3 80 column screen. FORTH09 runs 
as any other OS-9 process, and uses the OS-9 
file structure for its mass storage 
requirements. The user may force short code 
words to be automatically compiled as inline 
code for greater speed when desired. 

PORTH09 is available immediately for $150.00 
+ $3.00 shipping ($10.00 for overseas 
airmail). The user manual may be purchased 
separately for $25.00 (•-'-shipping) with the 
price applied toward later purchase of the 
software. Specify diskette size and format 
when ordering. Contact Dan Johnson for 
further information. 
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UM windrush 




PRESS RELEASE 



Omega Wlnt Gold in Price • Performance Olympics 

Windrush Micro Systems Limited are pleased to announce the 
Immediate availability ol their (lmega-ll system which now includes 
OS-6768020 'Professional' and the associated optimized 
MC6B020/MC68881 C compiler. 

Recent benchmarks carried out at Imperial College Computer Center 
found the Omega running 4)94 Drtryslones per second thus 
comfortably outperforming the Sun 3/75, 3/160 and 3/160, IBM PC/AT 
and the Apple MAC II, The Fibonacci, Float, Savage. Sieve and Sort 
benchmarks also showed the Omega-ll a dear leader. 

The basic system Incorporates a 12.5 MHz MC68020, 512K of zero 
wall-slate sialic RAM, five RS-232C serial pons and a parallel printer 
poil. This system Is supplied with a single 1 mb 3.5* floppy disk and 
SCSI Interlace for a user supplied hard disk and OS-9/68020 
Professional for £1,895 (1 off). 

The top ol the line nmega workstation, costing £4950 (1 oil) 
Incorporates a 16 MHz MC68020 processor and MC6888 1 main 
co-processor as standard and includes five RS-232 pons, a 40 Mb 
Winchester hard disc with a seek time of less than 30 mS, a 1 Mb 3.5 
Inch floppy disk, a 150 Mb 1/4" tape streamer, 2 megabytes of zero 
wait-state, non-volatile Static RAM. A parallel printer port, a dock 
calendar and OS-9/68020 Professional are also included. 



For fuftlidr uiioimsuon contact Bit OteUnton at (0692) 404066 
J B F 



ARK Cnrpnratkin, Seltame, Japan, u planed to announce the release ol 

the BF tEEEa.l/CP-16 Pile Manager for the OS-»/MK operating system. 

uV it a nan llle manage- program that rem on MCogOXO based 
Computers employing the OS-9/eaX operating system. The File manager 
contrail the I£EE*II/GP-1G bus, an industry standard interface bus primarily 
designed (or Interlacing between computers and measuring instruments. IBF 
coven e wide range ol applications from a simple measurement system with 
a computer and DVM (digital voltmeter), up to a complicated LAN (local 
area network) system. 

Since IBF is not lust a library package but an OS. 9 file manager 
program, It works as a part ol the operating system. [BF provides with a 
variety ei lEEElW/CP-u* specific functions such as serial poll, parallel poll, 
pass control, and so on by system calls, as well es the common read/write 
entries trial cooperate with Shell's redirection mechanism. For example, an 
lEEEtia/GP-IB printer named "epaon" simply prints if* contents of a file ay 
ante ing 'list tile >/epeo<i" at Shell's prompt. 

ItsP transfer t data by blocks lor let) overhead compared to SCF, wrocti 
does by bytes. An IBP device driver can use DMA (direct memory access) 
for much (aster trarutler. IBP is suitable lor applications requiring fast 
transfer fed, such at sweep measurements, light disks, image procsruing, 
and so on. 

A nsce feature of IBP it tfust it allows the user to register signal codes 
sent to the process srhan specific events occur. The events 1/cJuoW data 
reedy, SftQ, tabor/ addressed, and to on. Tnia syrtcrroniabon rneOvsraam 
with lignab ratulis efficient uae of CPU time e> OV«', multiuser, 
multitaatdng eywl/revrvmt. 

The aV programming Package includes a set ol Ubrery routines for 
application programs written in C. Tha library functions are compatible with 
the DC library supported by the HP-UX (UNIX) operating tystem from 
rtaarsalt-PeckarB, the ori|inator ol the SUaU/GP-IB standard. White IBP 
vat oesujrvsd aiming at strictly Implementing ttva LUEtU standard, it fallows 
the wayt Of HP*1 dasfcfsep computers for several protocols atft optional m the 
standard. 

0V is currently available for OEM licensing. Several Japanese 
computer manufacturer! have signed contracts with ARK. The IBF Porting 
Package includes weu^scurnaneod and portable sample device driver source 
coda as well as a number of oebugging utilities. 
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»F SPECIFICATIONS 

Target CPUi MCUOOO, MC«S00», MCMOIO, MColOJO or MCbiOlO 
Ooeratiivg Syaumt OS-)/M0X0 V2.2 or late 
Recommended LSli NEC uPDZUO or Tl TMS»ltA 
Interface Furtruonsi (an example with a uPD72IO LSI) 

SHI Complete capability of source handsnaVe interface 

AHI complete capability of acceptor handshake interface 
,TJ complete capability of talker interlace 

LJ complete capability of Uttanar interlace 

SRI complete capability ol service reoucit interface 

RLO no capability of remote/local interface 

PPl,2 remote end local Configuration of parallel poll interface 

OCO no capability of device clear interface 

DTO no capability of device trigger interlace 

CI system controller interlace capability 

C2 tend IPC. controller-, n-charlr capabilities 

O tend REN capability 

CJ complete capability of controller 

Transfer taatkni Test (i)RtediiwlS*Miri and Binary USReed/ISvrite) 
0*1 A Trarafart tuopooed by the devKe driver 
Oevice Livclungi lockable by a process 



A) I irasmciei contact; 

Hlto Sugawara 

ARK Corporation 

Niito 1011, Flower Hoaghu »»> 

Toda-Shi, laitama ))) JAPAN 

PHONE 1 1 1 -a (a -a S . *0 re 

f AX 4 1 -«* -»>-♦»« 



IBF it a trademark ol ARK Corporation. OS-VtiK a i 
Microware Systema Corporation. 010 «nd HP-UX is 
Hewlett-Packard Company. UNIX it a trademark of ATctT. 
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Corporate News 
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fORC* WtfW F~,w* |«t) IftUa*.. 
Uximn Andvt r*™ t«R|W<U') 



OS-9* Is Latest Multitasking Real-Time 

Operating System in the FORCE UNIX* Arsenal; 

Ports for 68000, 68020 and 68030 CPUs 

CAMfPELt,CA,Ocldbrr 11* i«*M — C*S«/6eX01, OCT of the meal popular na] bmr ,ip«Tabn£ 
iy»lrm» lor oumpuirrt bawd on the MOXIr amopflwr family. Km b*en paa*tr«J to VMEbu* 
computer* arid related ptnphrrah manitJactu/rd by FORCE COMPUTERS OS-*e«TE and »b 
companion rrtloVnl and crou-devrkipinriii tool* are produced by MkCTOware SyHcms Corp nl 
DrtMoll^t.lima 

"OS-9 U a modular. ROM able operating *y*lrm lhal meet* thr irquiirmoiu of a w*dr 
ipaxtrum ol rraj-dmr appbcattirna rrom ROM-baacd <nntTv*kn to nrtM*«t di*a.-ba*ed *y*lriF* ." 
w-J Wayne Ftoerwr. FORCT COMPUTES* OUwtr» of Majkrtnj 'Real .time naloowrs inin* OS 
9canchot*fc* between reiidrni appbeatton tfocVymf nt or no**-4rvrfcrfn»cni team UNIXot MS- 
OOS tnvUnninrnU." rw added 

TV port* jit pan ol a fOftCT'fcfcciQwai* rotnt -wictbuj aprvvwin k«w4 that toll TV ipw 
(Pent maMr* FORCE to MiblWrac OS-9 hx the 14-bu CFU* and 3*Vbn CFU-N and CFU-J7 
bovd-lrwt Qovtputm Ciataoni who #ic***r Pri^ri*Ma*a OS-9 *r* afao enbbrd to «Vd*y i up 
pott dm Maro—are*. twhotca) hotknr 

tnumlcd for High rrrforminrt M«MMAklt« Hwdwur 

InaddMrv u the CT\JL6. CFU19 and CFU- 37. thr pot i» b«todr OW dmen for arvrral 
■OWT prrtpVral twtrot j u Tnr*r rndude the FORCE WFC-1 (W«Sa*» * F»»ppr Kg itr u ff a r*. 
WTSf I(tf>*fi«">5CSlb«nWPrBV»l.JS»a) and SIO-2 (wnal pw< ewtndbo^. 

"Th/oufh our nlalhanahJ"* wttJN WEUat VDftnf vctadort, we h*vr aJwey* *oughl to provide 
rMMaW tytirat d* -* aWn»n wtlh m BUndang hardware and »ortwar* itaunn The powrr and 
fatsftftfy of OS>*, <VUpird with FORCE** Nigh pntvmaVD haniwarr, rnrady expand* thr op- 



DOna availaM* to our ostium * utd Andy ftaU. V»re Pr*ude nl oi Macruwarr *Wf M 
ptraard thai PORCTi now provide* OS9 for u» vmh thev broad range of VMEbu* 
product*.* 

Two heritors of OS-9 are avadahhr The Profrufcroi OS>9p*ci-a$r provide* an tntrgr*i*d 
da*L rrttdml drvrtopnrrft | fftrvnnmml and vfdudr* thr OS-9 tret-d lour fur ouro-grt 
anoduW l**p*. whjI dto*, capr^ C CompO" macro A*wrmbi*T knkrtf »rmK»V d\t>ugr<t. 
uMAC5 ktttti rdrtof, over 60 uttbOr* and cowip w hrf u r** frx&*yn* bow TV InduVrud OS 
9pa<iagr h» kntrndrd tor ROM maScni rmhrdded affiwvrfcsB and bviudo lh*049Ut 
rv(. two Bar marwfrr modutn (pifw and •mall and a limiled uttkty «ct 

For ru*r*i-rUruV FORCE nod-am t»r> tr^. Ot9 ba*rd »yiae*n* to Ethrmrl rarrwvHLi 
uung FORCE'. llAftrC 1 Elhrmrl coPtroO** cuu dj wO with hum*- »n'% OS>9 fjhn»«1 Sup- 
port Patlagr (CSP) ESP pnrvldr* ruO rcv«rar bfon fTElMtT), 6a> tranairr (FT?) and BSO 4 2 
•ockrt laofaOrt between OS-9 and UNIX Addibonat aufpori for the CTU-V* en board 
EuVfwl capabilty wUI br Available in thr orjr fururc 

Compallbb Dwilopnwnl 4 Target Envunruncnt* 

InetptPmcrd OS-9 u*cra are i tr^k by the anukarrttn to UNIX designed inio the 
prodiKt't. rrprtoirr ot feature* OS 9 m<ludc» a wnUii fW •tru<rrure (tndudinB iwwd kx^ 
Utaj, pfocna modd, ihrll u*rr inUrface, socket fatality and com-nunic«Tksu frviocot 
(TCP/ir) These rimUaritJe* <Dmbtr\ed with C t4iuft* codr ecmpabbuHy wiuS UNIX, maV« OS 
9 a powerful partner Tor crot* develop me nl or dikliibuled application tyitcoi* 

However; OS 9 oiler* a chutce ol three ho»l drvriopmenl envlranaxnuk Ai a otMnplrlc 
rnbdrhl ooerattng aymrn. Prolrwlwial OS-9 on PORCE hardwarr Lndude* an ekrtUrnl 
pwip of "tildent drvekipmrrit toofl Mitruw jje't C Compiler u a aimprehenaiwe unpl'mrn 
taoon of um Kemlfthan at RflcNe rlandi^ and aupporb tut IEEE "math" library and UN IX 
"oki'Ubrary, pn7«44hgappacabon poftablHry Pfofe»aamal 05-9 add* took mch aathrSym 
bokc Uler Starr Oefeugger and OS9 uttbty let. to otnimiar the appUabon development 
cycle Optional rtradenl languair* and toon indude FORTRAN, Pascal ADA and Baur, ph» 
a CSou/R Level Orbuejn-r, networking and comffuinDtporv projp-afe* 

tiBi»mr» who wah to u»e UNIX or MS DOS- baaed ayitema a* the host have a variety 
of option*. Mxrowarr* UNtJt/OS-9 Cm** C Coenpikf pacia-;** *re «va*Ubfer for a wide telec 
ten Of UNIX »y-a«rru.W»duduuj SUN »^MicroVAX*y*tnieli A r*w tool, OS-9 UniBndrr, 
lrttepa»n a vanrty of anodido for UNIX and OS-9 ipvn drairned to tupprrt dattnowtrd 
C frvgnjm&% rrnctr dro\iajtryi and UNIX iiiprrvoanr. of tral-ttmi procru*> "UnuVU er 
wf| »pr*d the rwognttton of UNIX «* • fwwrrhd dewe b y m m I envtresunrnt lor rrai-tbne 



AnoCher Kkju ware toed. OS-9 PCVvJfr, nam* an IBM PC or o-ojp-bbit ayttraiinaoa 
UMiudjta OS-9C Ungm re 6 * »T« j y » T t iy*trm PCBndgr fratum «n MSOO&OS-9Ctum 

CCoenp»rt,» Sr™iMAc fXbugn, ptu* ttnvul nmaUbon. U KKBU4*aL*Bkj l n and Br nmkf 

uCJbbr* When tntuuVd. PCSr** rjr » menu <dn*m o>trrtacr »pe«l» tV u>e* UVour> the 
prrxo* of grneraflnr, * ypu -a i uw code foe manr.on the 05>» tan»n *y»tein 



c 



C> LtLSSlflfidS A» Subroiued No Gwwleet 



30 Muliiroli MVME 133, CPU Module. 68020, 125 Mhi, 1 Meg DRAM. $675 a. 

30 Miiluroii MVME 225-1, J Mej Memoiy Module, S380 e». 

30 Motorola MVME 320A. Winchetter/Floopy Controller. ST506 oompauble. $490 C4. 

30 Motorola MVME 332, lnielli«enl 8 Channel Serial Cramnunicaboni Module. 68010 »uppon« muhiple protocolj. $675 ea. 

3S Electronic Soluthma 7 Slot V ME Dak top Eaclonirea w/ 325 win power lupply. lupponi up lo 4 man iiorage devicci. $695 i 

2 Conflgur*d SjitciM . 40 Meg Seagate Winchester, 1 Meg Floopy, $3200 ea. 

Call or wiiie J.C. (602) 951-3373, RPO, POBox C6000, Suite 162. Sc^u4ale. Ai 85261 or 

Tom William, (615) 842-460O 

MUST ANC 420 16Mhi with 68881. OS9 Profeiiional Package 4 C$2500. 

S+Syrtem with Cabinet, 20 Meg Hard Diik A 8* Dili Diive with DMAP3 Controller Board. 1X12 Terminal $2900. 

HARD DISK 10 Megabyte Drive ■ Seagate Model #412 $275. 

3-Dual 8* drive endow re with power mpply. New in box. $125 each. 

5-Sicrneg* 8" Ditk Drive, $100 each. 

Tano Ounjromi II, S6K. 2 5" DSDD Drive*. FLEX . MUMPS, $250. 

QUME QYT-102 taniaaL like new, amber mm $250. or ben offer. 

SWTPC SAW with Motoroui I28K RAM. I-MPS2, 1-Paralkl Port, MP 09CPU Card- $490 t 

Tom (SIS) 842-4600 MF 9AM to SPM EST 



npleie. 
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OS-9 Module Organization 



OS-9 Kernel 
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Modular St/uctun, Network Support 

OS-9 is compiled of a Set of Independent bvcn*uIc* dynamically bnked by » memory 
miniprmrnl system at eiecution time E*ch object In memory b named and kept In a Hand 
aid lorrrut A memory module directory containing trdwmioon about each module is main- 
i«liKd by the OS-* kernel Multiple 4pplJc*boi\»cjn dyninocaBy bnkto mrmoiy module*. 
? baring common code and data to dramatically reduce »y»»*ni RAM ir<ii«'emcni» U*en can 
racily \A9Ull «t replace tnodulrs, rndudeng I/O dnvtis, while the systrm is running 

The nucleus 01 OS»9 Is a hill function multi- talking kernel providing pre-emptive task 
scheduling, prion tued uscr-dehned Interrupt handbng. dynamic memory management and 
over 70 »y*tem sender facilities- The kernel ca n be used In a iUnd-#k»> t «n» h oe ium >i v 
combined with epbonil hardware utdrptndent lO manigtf* ThB building block approach 
allow* designers to easily titfor hardware and software modules to meet thrlr applications re- 
quirement* 

An Important pirt of embedded control systems la the input'outpul capability OS-9 
provides I/O versa ciity and reliability while debve ring ouHtanding performarwe, AJong wiiK 
Independent I/O Hie manager modules Ux serial disk, tape attd socket support, OS-9 otttn a 
hardware independent Netwoik Fill Manigcr OS-9 Net link* the W> systems wf OS-9 sys- 
tem* together transparently so provide lull device sharing and Interprocess communications 
lacibbes. OS-9 Nel and MJcrvWaic's ESP package can be combined to creak a distributed 
devHopme n I or application systems that build on the best features ol bolh UNIX a nd OS .9 

Ataxia Ullly it Price 

OS 9 Is avadJiWe immediately horn FORCE for use with the CPU-G and CI*U-29 board i 
Suppoi I for the CFU-3? will be released in 60 days- The CPU-6 a a 16-bit single board com- 
puter based on the 6800* microprocessor: the CPU-29 provides 32-bit pcrformarKT based on 
the 68020 mtaofien-tuv; and the CPUS? b a new high-performance single board computer 
based on the 32-bit 680J0 mXaopt«**H40i 

Prolesatonal OS 9 b priced it Sl.JSOIorCPUo, Sl.SOOIorCPUWand fi-7S0 forCTU 37 
TKa package mil udes dnvers for other FORCE 1/0 board* lr*du**rUl OS 9 b priced at £200, 
$300 and MOD, reapcctrwly. The Ethernet Support Package (ESP) b p**ord at SMOOL 
PCBridge Is priced at Sl/Ofl 
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VME Modules and Desk Top Enclosures: 

Due to a cancelled project, Ruroera General Partnership has a number of unused Motorola VME Modules and 
Electronic Solutions enclosures for sale at a substantial discount off list price. 



Product 



Pan Number 



£DS& 



Motorola 68020 based CPU board w/ 1MB DRAM, 68881 FPP, MVME133 $675.00 

4 EPROM sockets, 3 seiial ports and VMEbus interface. 

Motorola 1 MB DRAM Module w/ A32/D32 VMEbus interface, MVME225-1 $380.00 

byte parity and interleaving. 

Motorola Winchester / Floppy Disk Controller. Supports 2 - 5.25 in. MVME320A $490.00 

Wini's & 4 - 5.25 in. Floppies. 

Motorola 8 Channel Intelligent Communications Module w/ 68010 MVME332 $675.00 

control & 128kb DRAM. Supports asynch RS232. 

Electronic Solutions Desk Top Enclosure - 7 slot (P1/P2) backplane, Series 7 $695.00 

325 W Power Supply, and mounting space for mass storage devices. 



For information call or write to: 

RGP 

PO Box C6OO0, Ste 162 

Scottsdale, AZ 85261 

(602) 951-3373 
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NEW! 

OmegaSoft Pascal for the 68020/68881 



P20K ia a Pascal package thai anil generate code lor all ol Ihe 68000 
series processors, inducing the 8BB81 coprocessor P20K xitl run on any 
68000 series computer running the OS- 9/68000 (Microware) or POOS 
(Eyring Research) operating systems with 512K or more free memory 

The base package (P20KB) includes the Compiler, Relocatable Macro 
Assembler. Linking Loader. Screen Editor. Pascal Shell. Linkage Creator. 
HostOebugger. Configuration manager. Installation program, and Patdi 
utility. A new feature in this compiler is the ability to either link in the parts 
ol the runtime needed by the program, or to use trap handlers lor runtime 
access, lo stiwe the runtime library between programs. Complete operating 
system interface is also included using pascal procedures and functions. 
The host debugger aJlows debugging at both the Pascal and assembly 
language levels of programs that run on the host operating system Pr ce 
tor the base package is *57S. 



The runtime soureecode option (P20K-R) is available for $KX) and includes 
source code tor the operating system interface routines as welt as pascal 
runtime. 

The Utility source option (P20K-S) is available for 1275 aod includes source 
code for the Screen Editor. Pascal Shell. Host Debugger. Paten utility, acid 
Configuration manager 

The Target debugger option (P20K. T) is 1225 and includes object and 
source coda. This program allows Pascal level and assembly level 
debugging in a system without operating system, by using a serial link 
connected lo the host computer 

Prices do not include shipping charges. Master- Card and Vise accepted. 
OmegaSoft Is a registered trademark of Certified Software Corporation. 



Qespac SA. 3, Chemin des Aula. CH-122B. 
Qeneva>P>an-les-Quates. Switzerland 
TEL 022-713400. TLX 429909 

Elsotl AQ. Zelgweg 12. CH-5405 Baden Oil iwii. 
Switzerland. TEL 058-833377. TLX 828275 



RCS Microsystems Ltd.. 141 Unbridge Road. 
Hampton Hill. Middlesex. England. 
TEL 01 9782204. TLX 0951470 

Byte Studio B or ken. Botenwall 14. 0-4280 Borken. 

West Germany. 

TEL 02861-2147. TLX 813343 



Eltec Elektronik GmbH. Galileo- Galilei- StraBe. 
6500 Mainz 43. Poslfadi 65. West Germany 
TEL 06131-50031, TLX 4187273 

PEP Elektronik Systeme GmbH. Am Klosterwald 4 
0-8950 Kaufbeunsn, West Germany 
TEL 08341-8974. TLX 541233 



CERTIFIED 

SOFTWARE 

CORPORATION 



P.O. BOX 70. RANDOLPH. VT 05060 USA 
TELEPHONE: (802) 728-4062 
FAX: (802) 728-4126 
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FLEX SK IIOS AIS-IIOS 
Transfer Utilities 

For 68XXX and CoCo* OS-9™ Systems 

Now READ - WRITE - DIR - DUMP - EXPLORE 
FLEX, SK-DOS & MS-DOS Disk 

These Utilities come with a rich set of options allowing the 
transfer of text type files from/to FLEX & MS-DOS disks. 

|*CoCo systems require the D.P. Johnson SDISK utilities and OS-9 and two 
(drives of which one must be a "host" floppy. 
CoCo Version: $69.95 68XXX Version $99.95 



S.E. Media * 



-*" PO Box 849, Hlxson.TN 37343 
615 842-6809 MC/Visa 
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SK*DOS768K 

Read the fine prinl lo sec whal's in SK'DOS/68K: 



D Full DOS documcnlalion plus on-line hclpD Multiple directories 
D User-installable device drivers D Install up to 8 different I/O 
devices D Kcytjoard type-ahead D Print-screen D Virtual (RAM) 
disk D Disk cache □ Up lo 10 drives D 5K" or Wi' floppy drives D 
Hard diivcs to 64 megabytes each D I/O redirection to drives or I/O 
D lime/date stamping of files D File or disk write protect (even 
haid disk) D Batch Tiles D Support for 68000, 68010, 68020 D 
Monochrome or color video board suppoit D Read and write MS- 
DOS disk Tiles D 6809 EmulatorD Powerful utilities such as copy-by- 
date, undelete, show differences between files, prompted delete, text 
fie browse, and more - all included D Simple Basic included O Fast 
assembler included D Line editor included D User support via 
newsletter and BBS D Available software: C compiler, full Basic, 
screen editors, disassembler, cross-assemblers, spelling checker, text 
formatter, music edilor, hard disk manager, ROM-based debugger, 
modem communications programs, etc. More compilers coming. D 
(Some features may not be implemented in all haidwarc manufac- 
turers' implementations.) 

Individual copies of SK*DOS/68K are $140; less in 

K quantity or when bundled with hardware. Send 
for our 6809 / 68K hardwa e and software 
catalog. Also available as part of our 
hardwa c/softwarc cducalional course. 
Software Systems Corp. 
P. O. Box 209J 
Mt. Kisco, NY 10549 
(914)241-0287 
BUS (914) 241-3307 Fax (914) 241-8607 





Apple; 
Macintosh 



» Users; 



Save over a $1,000,00 

on PostScript 

Laser Printers! 

Faster - Finer Quality 

than the original Apple 

LaserWriter! 

New & Demos 

Cartridges-new-rebullts 

-colors- 



ln Chattanooga Calls 
615 8-12-4600 

QIHS-Anlhorizcd 



Pata-Comp Division 



SOFTWARE FOR 680x AND MSDOS 



DISKETTES & SERVICES 



SUPER SLEUTH DISASSEMBLERS 

EACH IBB-FLEX I101-OS8 I100-UNIFLEX 

OBJECT-ONLY versions: EACH tMFlEI.OSO.COCO 

mteraertvery generate source on die*, wnh labels. Include «rel. Dowry eoMino 

Specify SMO.I.i.J.S.t.tttStU »nlon or 2«0/a(»0,5 version 

0S9 vericn alio processes FLEX tormsl obiect fit* under OSS 

COCO DOS evaliaMe in 0800 I J Ji.o.wosos version Inol Z8<Vr)M0.s> only 

M010 Oln.i.mbi.t flOBFLEX.OSa.UNIFLEX.MBDOS.UNIX.SKDOS 

CROSS-ASSEMBLERS WITH MACRO CAPABILITIES 

EACH S50FLEX,OS9,UNIFLEX, MSDOS. UNIX. SK0OS S/S100 ALL S200 
meclly 1 »0l.e$02 6001't t .««0«.6»05.«»0».Z8,Z»0.»04».«05I .SOSS.GSO 10.32000 
modular Croat ee»rn6*ers m C. with fceoVynloed uluJIket 
sources lor additional ISO each, two tor 3. C3M lor ■< 

DEBUGGING SIMULATORS FOR POPULAR 8-BIT MICROPROCESSORS 
EACH 17S-FLEX I100-OS9 KO-UNIFLEX 
OBJECT-ONLY versions: EACH tiO-COCO FIEX.COCO OB« 

tnleracovery simulate processors. Incfcjde dtseisombly lormntMtQ. brnery editing 
won lor (sour I. |I4I6»0S. 850J. t»09 OS». 288 FLEX 

ASSEMBLER CODE TRANSLATORS FOR 6502, 6800/1, 6609 

1SC2 » WW I7S-FLEX *BJ-OS9 US-UNIFLEX 

8400/1 to M0» 1 lilt lo position In) ISO-FLEX S7S-OB9 MOUNIFIEX 

FULL-SCREEN XBASIC PROGRAMS .lib cursor eonlrot 
AVAILABLE FOR FLEX, UNIFLEX, AND MSDOS 

DISPLAY GENERATOHIOOCUMENTOR »» w/«Oure». U3 without 

UAIUN0 LIST SYSTEM II0O »/«0</rce. JM without 

OWtNTORY WITH MRP 1100 w/eource. W0 without 
TABULA RASA SPREA0SKEET 1 100 ./source. 150 without 

DISK AND XBASIC UTILITY PROGRAM LIBRARY 
150 FLEX ISO-UNIFLEX/MSOOS 

edl cvo eeesMt. sort duectory. maintain mailer caialce. do oka torn. 

t~i*Q*rcM tome nil 01 BASIC prooism. irel BASK program, efc 
non-Ft-EX versions tnoaide sod and res0O>«flcar only 

CMODEM TELECOMMUNICATIONS PROGRAM 

J100. FLEX, OSS, UNIFLEX, MS-DOS. UNIX, SKDOS 

OBJECT ONLY niikim: EACH t» 

mtnu-Ovsn .In terminal mod*. IRe i/anilec. MOOEM7. XOM XOFF. IK. 

lor COCO end non COCO; d/Vee Ininal COCO rruuaro uorl up b 3400 Baud 



5.25" DISKETTES 

EACH 10-PACK J7.50-SSSO/SSDD/OSDD 

Amdlcen .made. gus/anKM |00% quenly. -riih Tyve* leasts, riuo rings, and lal 

ADDITIONAL SERVICES FOR THE COMPUTING COMMUNITY 
CUSTOMIZED PROGRAMMING 

vre will cuitcrrOie any ol the pmorwnr. described In WS ecvefllsemsnl or In our 
brochure lor specialUed Customs* uu or to cover new processors; the chare* 
tor such ousvyrwzjaon depends upon the msAeueairy or the rnodAcstlorrs 

CONTRACT PROGRAMMING 

wa will eroala now avsini or modey etusang programs on a contract DSSIS, 
a service wa nava Provided tor ovar twenty veers: the CPrrwAers on which wa 
hsvo partomtad conttarl p r u r jr a/r un Inp tndtrdo moat poptrlar modata of 
malnbamai, lrvi«»»j IBM Bumugha, Urxvac Honaywai. nwal DOOular 
mooaltOt mmcomoulara. Irtrduang DEC. IBM, OQ. HP, AT»T. tnC moll 
pooulas brands ol marororrvtMr a. rcUkrH} tWOOIt. U0S. 2B0, 6S02, 
680x0, ualno moil aBoropiitta lanouaoas and oparatwo atrtlams. on sysiaros 
ranolrio in sirs from taga lawoommuntatlcns lo amola board oowrooora: 
Vie ohaty* lor oonlraa prograrnrnrQ Ls usually by ma hour or by Iho task. 

CONSULTING 

wa Mar a wKh r«TJ« ol buiims and lacnmcal conaurang sanioas. IncLaang 
tarrurura. ar*Hca. aaaung. and dasign. on any iodic ralaiad lo comoulera; 
the charoo tor contufHng la norrrtairy oaaad upon lana. travel, and expenH*- 



Computar Syatam* Coniuhanla, Inc. 

1454 Latla Lane. Conytra, GA 30207 

Talaphona 404.483-4570 or 1717 

Wt lake ordart at any lima, bul plan 
long dlscujiione attar 6, It poialbla- 

Contaci u* about catalog, dealer, diicounla, and aaivlcaa. 
Most programs In aourca: give computar, OS, dlik alia. 
25% oft multiple purchata* ol same program on ona order, 
VISA and MASTER CARD accepted; US funda only, pleas*. 
Add GA soles lax {It in GA) and S% shipping. 

tUNDFLEX Un Twjtmcji Syuanw CAnALaanM OSrS Mcroamraf 
COCO TsoeyAeCOS Stmson SKOOS Srwk Srakun 
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Clearbrook Software Group (604)853-9H8 



CSG IMS Is THE full featured relation- 
al database manager for OS9/OSK. 
The comprehensive structured ap- 
plication language and B+Tree Index 
structures make CSG IMS the Ideal 
tool for Ale-Intensive applications. 

CSG IMS for CoCo2/3 OS9 L1/2 (alngl* user) $169.95 

CSG IMS for OS9 L2 or 66000(multl user) $495.00 

CSG IMS demo with manual $30 




MSF - MSDot File Manager for CoCo 3/OSfl Level 2 
allows you to use MSDos disks directly under OS9. 

Requires CoCo 3, OS9 L2, SDISK3 driver $45.00 



SERINA - System Mode Debugger for OS9 L2 

allows you to trace execution of any system- module, 
set break points, assemble and disassemble code and 
examine and change memory. 

Requires CoCo3 or Glmlx II. OS9 L2 & 60 col. terminal $139.00 



ERINA - Symbolic User Mode Debugger for OS9 
lets you find bugs by displaying the machine state and 
Instuctlons being executed. Set break points, change 
memory, assemble and disassemble code. 

Requires 80 column display, OS9 LI/2 $69.00 



Shipping: N. America • $5, Overseas - $10 
Clearbrook Software Group P.O. Box 6000-499, Sumas, WA 98295 
OSS It ■ tmtanuVof Mioo>Y«f»SytUmt Corp.. MSOci h * vaAtmv* o( M>qo»ofl Cotp. 



SPECIAL 

ATARI™ 

& 
OS-9™ 



NOW! 

If you have either the 

Atari 520 or 1040 - 

you can take 

advantage of the 

"bargain of a lifetime" 

OS-9 68K and BASIC 

all for the low, low price of: 



$150.00 

Call or Write 

S.E. AAodia 

5900 Cassandra Smith Rd. 

Hixson. TIN 373-43 

615 8-42-4601 



"> 



ATARI & AMIGA 
CALL 

As most of you know, we are veiy sensitive to your 
wishes, as concerns the contents of these pages. One of 
the things that many of you have repeatedly written or 
called about is coverage for the Atari & Amiga™ series of 
68000 computers. 

Actually we haven't been too keen on those systems 
due to a lack of serious software. They were mainly 
expensive "game-toy" systems. However, recently we are 
seeing more and more honest-to-goodness serious soft- 
ware for the Atari 8t Amiga machines. That makes a differ- 
ence. I feel that we are ready to stait some serious looking 
into a section for the Atari & Amiga computers. Especially 
so since OS-9 is now tunning on the Atari (review copy on 
the way for evaluation andi epoitto you) and rumoiedfor 
the Amiga. Many of you are doing all kinds of interesting 
things on these systems. By sharing we all benefit. 

This I must stress - Input from you on the Atari 
& Amiga, As most of you are aware, we are a 
"contributor supported" magazine. That means 
that YOU have to do your pan. Which is the way It 
has been for over 10 years. We need articles, tech- 
nical, reviews of hardware and software, pro 
gramming (all languages) and the many other fac- 
ets of support that we have pursued for these many 
years. Also I will need several to volunteer to do 
regular columns on the Atari ft Amiga systems. 
Without constant Input we cant make it fiyl So, if 
you do your part, we certainly will do ours. How 
about it, drop me a line or give me a phone call and 
I will get additional Information right back to you. 
We need your input and support If this is to succeed! 

DMW 
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THE 6800-6809 BOOKS 

..HEAR y£. MAR 



OS-9" 
User Notes 



By: Peter Dibble 

The publisher* of 68' Micro Journal are proud Co make 
available the publication of Peter Dibbles 

os9 dsu ions 



Iafor 



■ tloa for the BECBNER to toe PIO, 
tegular or CoCo 0S9 




Dslog 0S9 

HELP, HINTS, PROBLEMS, REVIEWS, SUGGESTIONS, COMPLAINTS, 

0S9 STANUAROS, Generating a New Bootstrap, Building a 

new Syatem Mat, 0S9 Users Croup, etc. 

Prograa Interfacing to 0S9 
DEVICE DESCRIPTORS, DIRECTORIES, PORKS", PROTECTION, 
"SUSPEND STATE", "UPES", "INPUT/OUTPVT SYSTEM", etc. 

Programming Languages 

Assembly Language Programs and Interfacing; Baslc09, C, 

Paacal, and Cobol reviews, programs, and uses; etc. 

Dlaka Include 
■o typing all the Source Listings in. Source Code and, 
where applicable, aaseabled or coaplled Operating 
Prograa*. The Source and the Dlacuasions in the 
Columns csn be used "as la", or aa a "Starting Point" 
for developing yoar OHM more powerful Programs. 
Progrsm* sometimes use multiple Language* auch *» a 
short Assembly Language Routine for reading a 
Directory, which 1* then "piped" to a Baalc09 Routine 
for output formatting, etc. 



BOOK $9.95 

Typeset — w/ Source Listings 

O-Hole Punched; 8 x ID 

Deluxe Binder S5.50 



All Source Listings on Disk 

1-8" SS. SD Disk SI*. 95 

2-5" SS, DD Dlaka S2*.95 



FLEX™ 
USER NOTES 

By: Ronatd Anderson 

The publishers of 68 MICRO JOURNAL are proud to 
ke available the publication of Ron Anderson's *Xfl 
USE! NOTES, in book form. Thl* popular monthly column 
ha* teen a regular feature In 68' MICRO JOURNAL SINCE 
1979. It haa earned the reapect of thouaanda of 
68 MICRO JOURNAL reader* over the yeara. In fact, 
n'a column haa been deacrlbed a* the 'Bible' for 68XX 
uaera, by some of the world's leading mlcroproceasor 
professlonsls- The most needed and Popular 68XX book 
available. Over the yeara Ron'* column ha* been one of 
the moat popular In 68 MICRO JOURNAL. And of course 
68 MICRO JOURNAL la the moat popular 68XX magazine 
published. 

Listed below sre s few of the TEXT files Included in the 
book snd on diskette. 

All TEXT files in the book are on tfte disks 



LOGO C1 File load program lo ottsal memory — ASM PIC 

MEMOVE C1 Memoiy move program — ASM PIC 

DUMP C1 Pnnter dump program — uses LOCO — ASM PIC 

SUBTEST C1 Simulation ol 6800 code to 6609, show differences — ASM 

TERMEM C2 Modem inpui lo disk (or other pon mpul lo diak) — ASM 

M C2 Output a tile lo modem (or another port) — ASM 

PRINT C3 Parallel (enhanced) printer driver — ASM 

MODEM C2 TTL output lo CRT and modem (or other po<i) — ASM 

SC PKGC1 Scientific math routines — PASCAL 

U C4 Mini-monitor, disk resident many useful functions — ASM 

PRINT C4 Parallel pnnler dnver. without PFLAG — ASM 

S£T C5 Set pnnter modes — ASM 

SETBAS1 C5 Set pnnter modes — A-8ASIC 

NOTE: .C1..C2. etc. -Chapter I. Chapter 2, etc. 

"Over 30 TEXT files Included is ASM (asserJbler)-PASCAL- 
PIC (position Independent code) TSC BASIC-C, etc. 

Book only: $7.95 + $2.50 S/H 
With disk: 5" $20.90 + $2.50 S/H 



With disk: 8" $22.90 + $2.50 S/H 
Shipping A Kindling $3.30 pei Book, $2.30 pei Disk set 

Foreign Olden Add $4.30 Surface Mail 
or $7.00 Air Mail 

If paying by check - Please allow 4-6 weeks delivery 

• All Currency in U.S. Dollars 

Continually Updated In 68 Micro Journal Monthly 

Computer Publishing Inc. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 



'FLEX is a trademark of Technical Systems Consultsnts 

"OS9 Is s tradeoerk of Mlcroware snd Motorols 

*6tj' Micro Journsl Is s trsdemark of Computer Publishing Inc. 



(615) 842-4601 

Telex 5106006630 
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!!! Subscribe Now !!! 
68 MICRO JOURNAL 

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Mastercard |~| VISA|~~| 
Card * Exp. Dale 



For 1 Year 



2 Years 



3 Years 



Enclosed: $ 



Name 
Street 
City_ 



State 



Zip. 



Country_ 



My Computer Is: 



Subscription Rates 



U.S.A.: 1 Year $24.50, 2 Years $42.50, 3 Years $64.50 
'Foreign Surface: Add $12.00 per Year to USA Price. 
* Foreign Airmail: Add $48.00 per Year to USA Price. 

'Canada & Mexico: Add $9.50 per Year to USA Price. 

*U.S. Currency Cash or Check Drawn on a USA Bank f 



68 Micro Journal 

5900Cassa dra Smith Rd 
POB 849 




Hixson.TN 37343 
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m<Mfr>r rard 



Telephone 615 842-4600 
Telex 510 600-6630 
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Reader Service Disks 

Dtsk- I Rleton. Minical. Minicopy>lirufms. ••Lifetime, ••Pooiy, 

••Foodlisl. ••Dio. 
Disk- 2 Diskedit w/insl.A fixes. Piime. 'Pnnod. "Snoopy. 

••FcoihadJ. ••Hexpawn. ,, Ufetime. 
Diik- 3 Cbug09. Seel. Sec2. Find, Table2. Imext. Disk-exp. 

•Disksave. 
Disk- 4 Mailing Prog/am. •Finddai. •Qunge. Teadisk. 

DlskS 'DISKFIX I. 'D1SKFIX 2. "LETTER. ••LOVESICN. 

••BLACKJAK. "BOWLING. 

"Purchase Oder. Index (Diik file indx). 

Linking Loader. Rload. llvknuj. 

Cnest. Lanpher (May 82). 

Daucopy. Dukfix9 (Aug 82). 

Home Accounting (July 82). 

Diiiembler (June 84), 

Modem68 (May 84). 

•Iniimi68, Tesimi6B,«Cleanup,*Dikalign,Help,Da(c.T*i. 

•Inii, 'Test. •Terminal, 'Find. 'Diikadil. IniLlJb. 

Modem9 * Updates (Dec. 84 Gilchiist) to Modern 

(April 84 Commo). 

Copy.Txl, Copy.Doc. Cat.Txl, Cal.Doc. 

Maich Utility, RATBAS. A Basic Preprocessor. 

Parse Mod, Size.Cmd (Sept. 85 Armslrong).CMDCODE. 

CMD.Txl (Sepl. 85 Spray). 

Clock. Date, Copy, Cat. PDEL. Asm A Doc., Enors.Sys, 

Do, l.og.Asm A Doc. 

UNIX Like Tools (July A Sept. 85 Taylor* Gilchrist) 

Dragon C. Grep.C. LS.C. FDUMP.C. 

Utilities A Games - Dale. Life . Madness, Touch. Goblin. 

Stsrshot. A 15 more. 

Read CPM A NonFLEX Disks. Fraser May 1984. 

ISAM. Indexed Sequential file Accessing Methods. 

Condon Nov. 1985. Extensible Table Driven. Language 

Recognition Utility. Andeison March 1986. 

68' Micro Journal Index of Articles A Bit Bucket lions 

from 1979 - 1985. John Current 

KERMTT for FLEX deiived from the UNDC ver. Buig 

Feb. 1986. (2)-5" Disks or (l)-8" Disk. 

Cotnpacia UniBoard review, code A diagram. Burlison 

Match "86. 

ROTABlT.TXT. SUMSTEST 1XT. CONDATA.TXT. 

B ADMEN TXT. 

CT-82 Emulator, bit mapped. 

••Star Trek 

Simple Winchester, Dec. '86 Green. 

••• Read/Write MS^PC-DOS (SK'DOS) 

Heir-UNIX Type upgrade - 68MJ 2/87 

Build the GT-4 Terminal - 68MJ 1 1/87 Condon. 

FLEX 6809 Diagnostics. Disk Diive Test, ROM Test. 

RAM Test - 68MJ 4/88Koipi. 
NOTE: 
This is a reader seivice ONLY! No Warranty is offered or implied, they air 
as received by 68' Micro Journal, aitd are for reader convenience ONLY 
(some MAY include fixes or patches). Also 6800 and 6809 programs are 
mixed, as each is fairlly simple (mostly) to convert to the other. Software is 
available to cross -assemble all. 

• Denote* 6800 • •• Denotes BASIC 

••• Denotes 68000 - 6809 no indicator. 



Dlsk-6 
Disk. 7 
Disk- 8 
Disk- 9 
Dlsk-10 
Disk- 11 
Disk- 12 
Dlsk-13 
Dlsk-14 
Disk -15 

Disk- 1 6 
Dl»k- 17 
Disk- 1 8 

Dl\k-I9 

IMnk.20 

Dlsk-21 

Dlsk-22 
Disk-23 



Dlsk-24 

IHsk-25 

Dlsk-26 

Dlsk-27 

Dlsk-28 
Disk-29 
Dlsk-30 
Dtsk-31 
Dlsk-32 
Dlsk-33 
Dlsk-34 




8" disk $19.50 
S" disk $16.95 




Shipping & Handling -U.S.A. Add: - S3 .SO 
Overseas add: $4.50 Surface - $7.00 Airmail 

68 MICRO JOURNAL 

5900 Cassandra Smith Rd. 
Hixson.TN 37343 

(615)842-4600 - Telex 510 600-6630 
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K-BASIC™ 



The Only 6809 BASIC to Binary Compiler for OS-9 

FLEX or SK*DOS 

Even runs on the 68XXX SK*DOS Systems* 



^..... ........ N 

Hundreds Sold at 
Suggested Retail: 

0100.00 



• 6809 • 0S-9™ users can rxw transfer their FlEX™ 
Extended BASIC (XBASIC) source files to OS-9, com- 
pile with the OS-9 version and run them as any other 
OS-9 binary "CMD" program. Much faster than BASIC 
programs. 

• 6809 - FtEX users can compiler their BASIC source 
files to a regular FLEX ".CMD" file. Much faster execu- 
tion. 

• 68XXX - SK'DOS™ users running on 68XXX systems 
(such as the Mustang -08/A) can continue to execute 
their 6809 FLEX BASIC and compiled programs while 
getting tilings ported over to fjie 68XXX. SK'DOS 
alows 6809 programs to run in emulation mode. This is 
the only system we know of that will run both 6809 & 
68XXX binary files. 

K-BASIC is a true compiler. Compiling BASIC 6809 pro- 
grams to binary command type programs. The savings 
in RAM needed and ttie increased speed of binary 
execution makes this a must for the serious user. And 
the price is now RIGHT! 

Don't get caught up In the "Learn a New Lan- 
guage" syndrome - Write Your Program In 
BASIC, Debug It in BASIC and Then Compile 
It to a .CMD Binary File. 



For a LIMITED time 
save over 65%... 
This sale will not be 
repeated after it's 
over! * 



■ 
■ 
i 
■ 

v 



SALE SPECIAL: 

$69.95 



w 




Thank-You-Sale 



Only !From: 



c 



S.E. Media 



P 



I 



5900 Cassandra Smith Rd. 

Hlxson, Tn 37343 

Tetephone 615 642-6809 

Telex 510 60D-6fiS 



A Division of Computer Pi&lshlng Inc. 
Over 1,200 Titles - 6BflD€fla&6aac 

* K-BASK: wffl run infer 6BXXX SK'DOS w\ awlm mafc far rM 6809. 

ftje» ukytx to dmp wifca* Ukz. 
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PT-68000 SINGLE BOARD COMPUTER 

The PT68K2 is Available in a Variety of Formats 
From Basic Kits to Completely Assembled Systems 



BASIC KIT (8 MHZ) ■ Board, 66000. 
HUMBUG MONITOR ♦ BASIC in ROM. 
4K STATIC RAM, 2 SERIAL PORTS, all 
Components S200 

PACKAGE DEAL - Complete Kit with 
Board 68000 10 MHZ, SK'DOS. Sl2K 
RAM. and all Necessary Parts $575 

ASSEMBLED BOARD (12 MHZ) 
Completely Tested. 1024K RAM. 
FLOPPY CONTROLLER, PIA, SK"DOS 
$899 

ASSEMBLED SYSTEM • 10 MHZ 

BOARD. CABINET POWER SUPPLY, 
MONITOR * KEYBOARD. 80 TRACK 
FLOPPY DRIVE, CABLES $1299 
For A 20 MEG DRIVE, CONTROLLER 
and CABLES Add $295 




PROFESSIONAL OS9 



"■SK'DOS to * TrafonaA <* 

STAB-K SOFTWARE SYSTEMS CORP. 

"TC8 • a TodamaA d Mlomri 



$500 



V- 



FEATURES 

MC68000 Processor. 8 MHZ Clock (optional 

10,12.5 MHZ) 

S12K or 1024K of DRAM (no wait slates) 

4K ol SPAM (61 16) 

32K.64K or 128K of EPROM 

Four RS 232 Serial Ports 

Floppy disk con traitor will control up to lour 

5 1/4*. 40 or 80 track. 

Clock with on -board batteiy. 

2 - 8 bit Parallel Ports 

Board can be mounted in an IBM type PC/ 

XT cabinet and has a power connector to 

match the IBM type power supply. 

Expansion poits • 6 IBM PC/XT compatible 

I/O ports. The HUMBUG- monitor suppcm 

monochrome and/or color adaptor cards 

and Western Digital Winchester interlace 

cards 



PERIPHERAL TECHNOLOGY 

1480 Terrell Mill Rd., Suite 870 
Marietta, Georgia 30067 

Send For Catalogue 
For Complete Information On All Products 



404/984-0742 
VISA/MASTERCARD/CHECK/C.O.D. 
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DATA-COMP 



SPECIAL 



Heavy Duty Power Supplies 




For A tmJled time our HEAVY DUTY SWTTCHWG POWER SUPPLY. These are BRAND NEW unite. Note that these 
prices are lass than 1/4 the normal price lor these high (Biallty unit*. 



Make: Boschert 

Size 105 x 5 x 25 indies 

Including heavy morning bracket and heatxbJc 

Rating: in 110/220 vote ac (strap change) Out: 130 wans 

Outpia: +5v . 10 amps 
+12v -4.0 amps 
+12v • 10 amps 
-12v - 03 arape 

Mating Coracutr. Tcnnirtal snip 

Load Reaction: Auu»naric short comic recovery 

SPECIAL: $593)5 each 

2 or more $4955 each 

Add: $730 each S/H 



J K 



Make: frrchert 
Size 10.75 x 6.2 x 225 inches 

Rating: 1 10/220 ac (strap change) Ouc 81 warn 

Outputs; +5v - 8.0 amjE 

+I2v TAemfB 
+12v -2.4 amps 
+12v -2.1 amps 
•12v . 0.4 amps 

Mating ConraOors Mole* 

Load Reaction: AiaomaDc then circuit recovery 

SPECIAL: $4955 each 

2 or more $3935 each 

Ad± VXSIHadx 



J 



V 



5800 



Smlh Rd, rffuon, Tn 37343 Telephone 615 842460D 



Telex 510 600-6630 
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Mj^^the — llStaiV' 



Now Offenng *FLEX" (2 Versions) 
AND 'STAR-DOS PLUS+ '" 




For Otttmrtng Call 

(615)842-4600 



FROM - DATA-COMP, C.P.I. 



A Family of 100% 68XX Support Facilities 

The Folks who FIRST Put FLEX" on 

The CoCo 



vH 






t^*>* 
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* 
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STAR DOS PLUS + 

• Functions Same as FLEX 

• Reads • writes FLEX Disk* 

• Run FLEX Programs 

• Just type: Run 'STAR DOS" 

• Over 300 utilities & programs 
to choose from 



f 


TSC Editor 




NOW $35.00 


L 


y) 



PLUS 

ALL VERSIONS OF FLEX & STAR-DOS 

+ Read-Write-Dir RS Disk 
+ Run RS Basic from Both 
+ More Free UtJities 




INCLUDE 

+ External Terminal Program 
+ Test Disk Program 
+ Disk Examine & Repair Program 
+ Memoty Examine Program 
+ Many Many More!!! 



TSC Assembler 




(bgtMOO 


L 


NOW $35 OO 

1 



CoCo Disk Drive Sgsleuis 



2 TH1NLINE DOUBLE SIDiO DOUBLE DENSITY DISK DRIVES 
SYSTEM WITN FDUEE SUCI-L* .CAIINtT, 01SI OllVE CARLE. JiH 
NEW DISK CONTROLLER JP0-CP VJTH J-OOS.RS-DOS OPERATINC 
SYSTEMS. |4*«.») 

• Spiel (y What CONTROLLER You Want JAN, or RADIO SHBCX 

TMINLINE DOUBLE S1DE0 
DOUBLE DENSITY *0 TRACKS 



MK VPCSAOi 

FOR C.0,E, P, AND COCO II 
RADIO SHACK BASIC I. 2 
EAD10 SHACK DISK BASIC 1.1 



Verhjhm Diskettes 



Sinftlf Sldad Doubl« DtDtity 
Deubl* Sided Double Deoelty 



Cooli oilers 



JtN JPO-CP WITH J-0OS 
WITH J-OOS, KS-OOS 
RADIO SHACK ] . I 

RADIO SHACK Diik CONTROLLER 1.1 



Disk Di ive Ciu!>-'> 



Ceble for One Drive 
Cable for Two Drive* 





DISK OltVE CABINET POl A 


III*. as 


SINGLE (WIVE 




DISK DRIVE CAEINET POl TWO 




TK1NLINE DRIVES 


} 14.00 


nirruj 


} 14.00 


EPSON U-BO 




EPSON HX-70 




EPSON KX-100 


•139. 95 


ACOMoaiE* rot ifboc 


$119. *» 




tiM.aj 


61*6 2E SEEIAL BOARD 


81*9 32K EXPAND TO I2BK 




EPSON MJ-M-UO KIIMNS 


413*. aj 


EPSON LX-80 ElEtONS 




TEACTOE UNITS PO« LX-BO 




CABLES 4 •THE* IHTCK/ACKS 




CALL POR PRICING 


i la.tj 




i 24. as 





I 29.95 



t 24. as 
i 24. as 



* 4».»5 

t ta.as 



B2M.9J 

•us.aj 
$»*i.*i 



JI49.95 

» s.as 



DATA-COMP 

5900 Cassandra Smith Rd 
Hixson. TN 37343 
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SHIPPING tS* 

f^:^ d ^" s .| (615)842-4600 

n(H. $2.50 'Of OtoWring 

Telex 5106006630 
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An Ace of a System in Spades! The New \ 

MUSTANG-08/A 

Now with 4 aerial porta standard & speed Increase to 12 Mhz CPU ♦ on board battery 
backup and Includes the PROFESSIONAL OS-9 package - Including the $500.00 OS-9 

C compUexl This offer wont last fai e va ! 



NOT 128K, JVOT512K 
FULL 768K No Wait RAM 

The MUSTANGflB™ eyafem took every hand from al 
other 68006 sysema we toted, r^ning OS-9 6HKJ 

Th9 MUSTANG46 Mutes OSW8K™ andw Paler 
Stark* SKTOs™ StCOOS is a single user, single tasting 
•ysem that takes up whore 'FLEX™ Ml off. SKDQS is 
actuary a 68XXX FLEX type system (Not » TSC product; 

iuK- 



Now even faster! 
with 12 Mhz CPU 




System Includes OS-9 68K cc SPDOS 

Specifications: 



Your Choice 



CPU 

RAM 

PORTS 

CLOCK 
EPR0M 
FLOPPY 
HARD DtSK 



MC68008 
7EaX 

NoWatSbta 
4RS32 

2-abtPnu 
MK4arce 

16K.32KOTMK 
WD1772 
Intotae Port 



12 Ma 

2S6K Chp) 

UCGftBI OUAHT 
UCSB21 P1A 

Fteal Time Cfa* B*. BAJ 
Sellable 
5 tM Drives 
WD10Q2 6ori 



^ 



If Now more serial ports - faster CPU 

| Battery B/U - and $850.00 OS-9 Profes- 1 

« Slonal With C compiler included! j apace (for al predial purposes) to be utilised. What Is not 

avalabte to the user is required and reserved for the system 



slonal with C compiler included! 

*$40bTo~0 



C Compile timem: OS-9 68K Had Diak^ 
MJ5TANG0B 8 Mb CPU OmJn 32mc 

Other pood* 69008 tyitam 1 rrei - 06 sec 

MUSTANM20 0mrn-2l»tc 



a 25 Megabyte 
4^ Hard Disk System 

$2,398.90 

Complete with PROFESSIONAL OS-9 

includes the $500.00 C compiler, PC 

style cabinet, heavy duty power supply, 

5" DDDS 80 track floppy. 25 MegByte 

•^ Hard Disk - Ready Jo Run j 

Unete other 68006 systems there are several significant 
deferences. The MUSTANG-08 is a MM 2 Megahertz system. The 
RAM usee NO waft Sates, this means fU tore MUSTANG type 
performance. 

Abo, alfowrg for addressable ROMPROM the RAM b the 
maximum aflowerj for a 68006. The 68008 can only address a 
total of 1 Megabytes of RAM The design afbws al the RAM 



See Mustang-02 M - page S 
for trade-in data Is 




MUSTANG-08 



LOOK 



Scxxmds 



32 b» Rqpms 
.18.0. ..9.0 



Loop 



E8K 9. 8. ..6.3 



r M I; V 

register long I; 

for (bO; I < 0B99M; W); 



A RAM da* of 480K can be «as)y cortgursd. having 288K 
free for (rngranvSystom RAM space. The RAM OtSK can be 
configured to any siw your appfcatbn requires (system must 
have 128K in addition to te other requirements). Leaving the 
remainder of the angina) 7B8K for program use. Sufroara 
source included {driver*, etc) 

ofTSf MUSTANQ4I k ■ mtan 



r 



Data-Comp Division 

A Decade of Quality Service" 




Systems Wcrtf WUe 

Computer Publishing, Inc. 5900 Cassnta Smith Road 
Telephone 615 842-4601 - Telex 510 6006630 



hfocfUn 37343 



^ 



' Those wffh SvVTC hktenrfrv FLEX 5" - Cc* tor apectd Into. 



